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Statistical Review and Evaluation NOV
NDA#: 19-832
APP!.ICANT: Mylan Pharmaceuticals, Inc.
NAME OF DRUG: Sulfamylon® Powder for 5% topical Solution (Mafenide
Acetate, USP)
INDICATION: For use as a topical antibacterial agent to control bacterial

colonization, and to prevent infectious graft loss when used
under moist dressings over meshed autografts on excised burn
wounds.

PATIENT POPULATION:  Patients with burn wounds
DOCUMENTS REVIEWED: 1.1,1.5,16,1.7,1.8,19,1.10, 1.11,1.12 (03/27/97)

CLINICAL REVIEWER: HFD-520: David Bostwick

A. Background

This NDA was filed in Feb, 1988 and reviewed. The Agency replied with a non-approvable letter
which identifying the deficiencies found, the most critical of which pertained to clinical data.
Since the original filing of this NDA, there has been much correspondence and numerous
meetings with the Agency to define the clinical data requirements and address all remaining
deficiencies. Over time, in an attempt to reach some consensus on an appropriate prospective
study design, different types of clinical endpoints (e.g., graft take/loss, microbiology) have been
proposed and discussed.

On July 24, 1996, an Advisory Panel of Experts was convened by the Agency to assist in the
development of appropriate clinical endpoints which could be used to support marketing
approval of Sulfamylon® Powder for 5% topical Solution (SS5%). One conclusion of the
Advisory Panel (confirmed with the Agency in Sep., 1996) was that a retrospective review of

available safety and effectiveness of SS5% in the treatment of burn wounds could be used to

support marketing approval of SS5% NDA 19-832.

Three prospective (non-randomized) studies of burn patients were examined at: University of
New Mexico Burn Trauma Unit, NM (safety study), US Army Institute of Surgery at Houston,
TX (safety study) and Shriners Burn Institute at Cincinnati, OH (safety and efficacy study). The
first study was previously submitted in the non-approved NDA 19-832 and will not be reviewed
in the following. The last two are new clinical studies as part of the Amendment to the pending
NDA. Based on the discussion with the clinical reviewer, David Bostwick, only the Cincinnati
study will be reviewed in this report.
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B. Cincinnati Study Report (Protocol 91-02-20-04, INDs

Title: “Use of 5% Mafenide Acetate (Sulfamylon) Solution In Burn Wound Management of
Children”

This was a prospective, observational, non-randomized, active controlled clinical evaluation of
the clinical benefits and risks of adding SS5% to double-antibiotic solution (DAB) for treatment
of grafted burn areas in a clinical setting in which patients with large bumms and/or with
documented or suspected colonization with Pseudomonas were assigned to treatment with S$5%
alternating with using FDA-unapproved but medically accepted topical therapy (DAB) every 2
hours. DAB alone was generally used in patients admitted with smaller burns and no evidence of
Pseudomonas colonization.

Patients were treated with topical solutions from the time of wound bed excision through the
period of time when the skin grafts became vascularized. The solution treatment period was
typically limited to 5 days per graft procedure. Autografts were examined at Days 5, 10, and at
the last recorded graft take prior to discharge. A microbial culture was usually obtained prior to
excision and grafting and at the Day 2 and Day 5 dressing changes.

The applicant specified the following efficacy endpoints:

e Autograft failure (<85% graft adhesion) due to any cause;
Autograft failure due to infection;
Treatment failure (graft failure due to infection or treatment change
within the first 5 days of therapy)

The objective of the Investigator-sponsored IND research was to compare graft healing and
microbial colonization using DAB with and without the addition of SS5% in acute burn patients.

C. The Applicant’s Analysis

The statistical analysis plan was developed during the initiation of data entry and modified
during data analysis. The association between the use of SS5% and treatment outcome was
assessed by comparing the log odds ratios between the groups using the Cochran-Mantel-
Haenszel test stratified by initial burn size. The applicant stated that because of the inherent
instability of the odds ratio and the asymptotic confidence interval obtained from the current
sample, a bootstrap procedure was used to provide stable and unbiased estimates of the odds
ratio and confidence interval.

Patient Characteristics

Four-hundred and thirty-eight (438) patients were evaluable for this study in which 281 were
treated with SS5%/DAB and 157 with DAB. Table 1 describes the patient characteristics at
admission. Patients were comparable between treatment groups in terms of distributions of age,
gender and race. However, there were significant differences among the two groups. Patients in
the SS5% group were more extensively burned with more than 50% of burns larger than 20%
total burn size area (TBSA) compared with about 10% in the DAB group. The SS5% group also



had a higher incidence of injury due to flame than the DAB group. Hence, patients in the SS5%
group were likely to have multiple graft procedures ( 32% vs 6%) and stayed longer in the
hospital (33 days vs 15 days ) than the DAB group.

Table1l Patient Characteristics

DAB/SS5% DAB p-values
# of Treated Patients 281 157
Age 7.110.3 6.4+04 0.20
Sex 0.34
male 194 101
female 87 56
Race 0.89
Caucasian 221 127
Black 50 25
Other 10 5
Etiology of Burn <0.001
Flame 196 74
Scald 73 57
Chemical 1 2
Electrical 2 1
Contact 9 23
# (%) of Patients by Burn Size <0.001
0-20% 124 (44%) 140 (89%)
20-40% 89 (32%) 13 (8%)
40-60% 38 (13%) 4 (3%)
>60% 30 (11%) 0 (0%)
# (%) of Patients by Graft Procedures 0.001
1 193 (68%) 148 (94%)
>1 88 (32%) 9 (6%)
3° Burns (%) 23,013 5.7£0.7 <0.001
Duration of Hospitalization (days) 32.6+1.9 14.9+1.0 <0.001

Efficacy Analysis
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The following Table 2 presents the number and percent of patients treated with DAB/SS5% or
DAB with autograft failure recorded at Day 5, 10 or at the time of last graft assessment. It can be
seen that when all patients studied are considered, the DAB/SS5% patients had a higher graft -
failure rate. For patients with less 20% TBSA, the differences observed between the two
treatment groups favored those patients receiving DAB/SS5%.



Table 2

Number and Percent of Patients with Autograft Failure

ime Cause All Patients <20% >20-40% >40-60% >60%
SS5%+DAB DAB §585%+ DAB DAB S$S§5%+ DAB DAB SS5%+ DAB  DAB SS5%+ DAB DAR

. (n=281) n=157) | (n=124) (n=140) | (n=89) (n=13) (n=38) (n=4) (n=30) (n=0)

Day 5 All Causc | 44 (16%)  11(7%) | 10 (8%) O@©%) | 10(1%) 0 14 G7%) 2 (50%) | 10 (33%) 0
infectious 24 (9%) 5 (3%) 2(2%) 3(2%) 9 (10%) 0 7 (18%) 2 (50%) | 6 (20%) 0
Cause
Treatment 28 (10%) 14 (9%) 3(2%) 11(8%) | 9(10%) 1(8%) 9 (24%) 2(50%) | 7(23%) 0
Failure

Day 10 AllCause | 63 (2%) 14 (9%) | 9(71%) 12 (9%) | 17 (19%) 0 18 (47%) 2 (50%) | 19 (63%) 0
Infectious | 38 (14%) 7 (4%) 1(1%) s@% | 15017%) 0 18 (47%) 2(50%) | 19 (63%) 0
Cause
Treatment | 41(15%) 16 (10%) | 2 (2%)* 139%) | 15017%) 1(8%) 13 (34%) 2(50%) | 11 (37%) 0
Failure

Last AllCause | 61 (2%) 15 (10%) | 10 3%) 12(9%) | 16 (18%) 0 15 3%%) 3(15%) | 20(67%) 0

Graft
Infectious | 39(14%) 8(5%) | 2(2%) s@a%) | 1406%) 0 10 (26%) 3(75%) | 13 (43%) 0
Cause
Treatment | 42 (15%)** 17 (11%) | 3 (2%)* 139%) | 14(16%)  1(8%) 11 (29%) 3075%) | 14 @7%) 0
Failure

* Statistically significant at 0.05
** Statistically significant at 0.001

The logit estimator was used to estimate the odds ratio instead of the Mantel-Haensze!l estimator
(used in the original submission). The applicant indicated that the logit estimator is
recommended in the case where the number of strata is small or moderate and the sample sizes
within each strata are large (Fleiss, 1981). The 95% confidence intervals for the odds ratios were
calculated using the bias-corrected (BC) percentile method (Efron, 1982) based upon 5000
bootstrap samples.

Based on the discussion with David Bostwick, patients with TBSA less than 40% will be focused
upon in the following review to assess the difference between the two treatment regimens.

D. The Statistical Reviewer’s Comments

1. Study Design

The study was an observational non-randomized controlled clinical evaluation of the clinical

benefits and risks of adding SS5% to DAB for treatment of grafted burn areas. Because of the
medical decision made by the attending physician, there was no protocol-specified randomized
assignment of patients to treatments with either SS5% or DAB. As such, the statistical analysis
may be confounded by population characteristics.

2. Bootstrap and Exact Methods for Computing Confidence Interval for Odds Ratios
For constructing confidence intervals for the odds ratio for the stratified 2x2, tables, several

methods are available (Fleiss, 1981), such as using various Mantel-Haenszel type chi-square test
statistics and the exact method proposed by Gart (1970). The method by Gart is preferred over




the bootstrap method proposed by the applicant in this review mainly because of the following
two reasons a and b and comment 3 below.

a) It is an exact test and confidence interval procedure available in software in which
the exact CI for the odds ratio can be easily obtained.

b) The bootstrap is a general methodology for assessing statistical accuracy, for example,
computing standard errors and confidence intervals. It is particularly useful for situations
where full parametric model specification is not made, and for estimators for which it is
difficult to compute the standard error otherwise. This is not the case in the present situation.

Since low event rates (especially under 10% among the group of patients with less 20% TBSA)
were observed in this study, the variability of the estimate of the odds ratio would be expected to
be high. The applicant proposed the bootstrap method and stated that it would provide an
unbiased estimate of the odds ratio and stabilize the confidence interval. Such statements are not
appropriate. The inherent instability of the sample odds ratio is a result of the sample size and
event rate and cannot be addressed by bootstrap method. Hence, the problem of instability of the
odds ratio should not be the reason for using the bootstrap method.

3. Misuse of Bootstrap Confidence Interval Procedures

There are several ways of computing confidence intervals using the bootstrap method, such as
standard, percentile, student-t, bias-corrected (BC) percentile, etc., each of which has pros and
cons. One of the principle goals of bootstrap theory is to produce good confidence intervals
automatically. “Good” means that the bootstrap intervals should closely match exact confidence
intervals in those situations where statistical theory yields an exact answer, and should give
dependably accurate coverage probabilities in all situations. The standard method requires that
the sample estimate have a normal distribution with constant variance, and the other approaches
require the existence of some monotone transformations which yield a normal distribution. Each
method will give a correct CI if the corresponding assumptions are met. Although the standard
method is the simplest to use, the BC percentile method might be the better choice if the
pivotality condition is met according the above criteria (Efron, 1982). The applicant has tried
both methods. However, there are some concerns in the applicant’s NDA submission regarding
the use of bootstrap method.

a). In their first submission (March 17, 1997), the formula (see below) used for constructing the
standard confidence interval for the odds ratio was wrong:

0_hat* +t S/ sqrt(N)

where “N” is the number of bootstrap samples; 0_hat+ is the mean of the N bootstrap
replicates of the observed Mantel-Haenszel odds ratio denoted as 0 _hat, t is 1.96 for 95%
confidence interval, “S” is the bootstrap sample standard deviation of 8_hat (i.e., standard error).
The correct one should be: 6_hat + t'S. This implies that the intervals presented are extremely
biased in the applicant’s favor. Additionally, this formula can be very inaccurate if the
assumption of normality with constant variance is not met. The applicant has demonstrated that
the odds ratio distribution is not normally distributed. It is bounded by zero and is positively
skewed. Hence, the use of the standard method is not appropriate here for computing a CI for the
odds ratio.



b). The applicant also used the BC percentitle method for computing the CI for the odds ratio in
their June 24, 1997 amendment. The confidence interval obtained using the BC percentile
method will be exactly correct (in the sense of having exactly the claimed coverage probability)
assuming there exists some monotone transformation of 6, say ¢(8), so that [¢(6)-¢(8_hat))/c is
approximately Normal (-z0,1) for some constant o and z0. Although this assumption is less
restricted than the assumption made for the standard method and requires no knowledge of the
form of the transformation ¢(8), it may not be easily verified. In fact, it is not difficult to see that
no monotone mapping ¢(6) transforms the family of distributions of the observed odds ratio
0_hat to ¢. Hence, the use of the BC percentile method is not appropriate here for computing a
ClI for the odds ratio.

4. Testing for Equal Odds

The applicant used the Chocran M-H chi-square method to test for equal odds ratio between the
two groups. This method provides an asymptotic p-value while Gart’s test (see Comment 2)
gives an exact p-value. In fact, a permutation test based on the M-H test statistic is identical to
the Gart’s exact test, which can be viewed as a stratified version of Fisher’s exact test. The exact
method is preferred to the M-H chi-square test when the observed counts (events) are small. The
results of Gart’s test will be presented in Section E.

5. Adjusting for “Confounding Factors”

For the group of patients with 0-20% TBSA, it is not clear whether the significant benefit from
the use of SS5% found from the above analysis is confounded with patient baseline variables,
such as etiology of burns and degree of burns, because of the subjective patient selection made
by the attending clinicians. Analyses adjusting for patient baseline characteristics will be
presented in Section E.

E. The Statistical Reviewer’s Analysis
1. Analysis without Adjusting for Baseline Variables

The following tables present the estimated odds ratios for DAB versus SS5%/DAB, their 95%
confidence intervals and p-values for testing equal odds ratios using Gart’s exact method for
patients with 0-40% TBSA. There were 213 patients (124 with 0-20% TBSA and 89 with 20-
40% TBSA) in the DAB/SS5% group and 153 (140 with 0-20% TBSA and 13 with 20-40%
TBSA) in the DAB group.

In general the confidence intervals are wide, reflecting the variability of the estimate of the odds
ratio.

Table 3 presents the exact estimation of odds ratios for patients with 0-40% TBSA burns for All
cause Graft Loss, Infectious Graft Loss and Treatment Failure at assessment Days 5, 10 and at
the last evaluation prior to discharge. Although the estimated odds of treatment failure for DAB
is greater than the odds of treatment failure for SS5%/DAB, no significant odds ratios were
observed.
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Similarly, Table 4 summarizes the odds ratios for patients with less than 20% TBSA bumns. This
subgroup of patients may provide a better comparison since the majority of the patients have less
than 20% TBSA (124 in the DAB/SS5% group and 140 in the DAB group). In this subgroup,
except for the most conservative case (Day 5 All Cause Graft Loss), all odds ratios are in favor
of SS5%/DAB (odds ratios are greater than one). However, the only significant odds ratios
observed were for treatment failure indicating that the odds of treatment failure for DAB group
was significantly greater than the odds of treatment failure for SS5%DAB group at the
significance level of 0.05. '

Table 3 Odds Ratio and 95% Confidence Intervals for
Patients with 0-40% TBSA
Al Cause Graft Loss Infectious Graft Loss Treatment Failure
Time of Odds 95% CI Odds 95% CI1 Odds 95% CI
Assessment | Ratio Ratio Ratio
Day § 0.64 0.24-1.64 0.67 0.10-3.16 2.52 0.86-7.73
Day 10 0.81 0.34-1.90 0.97 0.24-3.45 2.18 0.84-5.83
Last Graft 0.77 0.32-1.78 0.85 0.21-2.96 1.98 0.77-5.19
Assessment
Table 4 Odds Ratio and 95% Confidence Intervals for
Patients with 0-20% TBSA
All Cause Graft Loss Infectious Graft Loss Treatment Failure

Time of Odds 95% CI 0Odds 95% CI Odds 95% CI
Assessment | Ratio Ratio Ratio
Day 5 0.78 0.27-2.23 1.33 0.15-16.22 | 5.17 1.10-48.96

p=0.034
Day 10 1.20 0.44-3.34 4.53 0.50-217.7 | 6.21 1.26-57.90

p=0.012
Last Graft 1.07 0.41-2.87 2.25 0.36-24.05 | 4.11 1.09-23.04
Assessment p=0.033

It should be noted that treatment failure was defined as either infectious graft loss or a change in
topical antimicrobial treatment during the first five days of application as a result of infection or
colonization. For example, patients initially treated with DAB who required additional therapy
with SS5% because of an emergent supportive discharge would be classified as a DAB treatment
failure by the analysis. It should be kept in mind that the investigator was aware of treatment
assignment at the time of diagnosis. Table 5 presents the distributions of graft failure due to
infection vs. change in treatment. It can be seen that the observed significant differences between
the two groups for patients with less than 20% TBSA come from the fact that 8 patient initially
treated with DAB had switched to other topical treatments while zero (0) patients in the SS5%
group had change in treatment during the first five days of therapy. Hence, the observed
advantage in treatment failure is primarily the result of differential treatment switching.



Table5 Distributions of Treatment Failures By
Infection and Treatment Change

Time of Treatment | Infectious { Changein | Treatment
Assessment | group Graft Loss | Treatment | Failure
Day 5§ DAB 3 8 11

SS5% 2 2 2
Day 10 DAB 5 8 13

SS5% 1 1 1
Last Graft | DAB S 8 13
Assessment | SS5% 2 2 2

2. Analysis Adjusting for Baseline Variables

Since the non-significant results found in Table 4 are comparable to the applicant’s analyses with
respect to all cause graft loss and infectious graft loss, analyses adjusting for etiology and degree

of burn will be performed only using treatment failure.

Table 6 describes the patient characteristics for the group of patients with 0-20% TBSA. Patients
were comparable between treatment groups in terms of distributions of age, gender and race.
However, the two groups were significantly different with respect to etiology of burns and the
degree of burns. Table 7 presents the exact estimations of the odds ratios after adjusting (i.e.,
stratification) for etiology of burns and degree of burns, respectively. The results indicate that the
benefit from the use of SS5% in this subgroup of patients remains after adjustment for etiology

of burn and degree of burn, respectively, with respect to treatment failure.

Table 6 Patient Characteristics

DAB/SS5% DAB p-values
# of Treated Patients 124 140
Age
Sex 0.32
male 86 89
female 38 51
Race 0.55
Caucasian 98 134
Black 20 22
Other 6 4
Etiology of Burn 0.014
Flame 74 61
Scald 39 33
Other 11 26
3° Burns s 0.001
<3° 22 58
23 95 58
missing value 7 24




Table 7 Odds Ratio and 95% Confidence Intervals for Patients with 0-20% TBSA
Adjusting for Etiology of Burn and Degree of Burn
Using Treatment Failure
Etiology of Burn Degree of Burn
Time of Odds Ratio 95% CI Odds Ratio 95% CI
Assessment
Day 5 4.64 1.10-31.67 6.04 1.33- 43.22
p=0.059 p=0.03
Day 10 10.97 1.84-241.0 12.96 2.50-294.5
p=0.0071 p=0.0054
Last Assessment 5.36 1.31-36.08 6.55 1.50 - 45.96
p=0.027 p=0.017

F. Overall Summary

The Cincinnati study was reviewed in this report. The applicant used the Cochran-M-H chi-
square method (which provided an asymptotic p-value) to test for equal odds ratio between DAB
and SS5%. As discussed in this review, Gart’s exact method for testing is preferred due to the
observed low counts. In addition to the testing of significance, the applicant presented
confidence intervals based upon a bootstrap approach. Because of the inappropriate use of
bootstrap methods for computing confidence intervals for odds ratios, the confidence intervals
for odds ratios provided by the applicant should not be used for assessing the difference between
the two groups. Exact confidence intervals based on the Gart’s test procedure were presented in
this review.

Based on the Cincinnati study, the applicant has demonstrated that the use of SS5% is associated
with the decreasing of treatment failure in the subgroup of patients with 0-20% TBSA.
However, it is unknown whether this association reflects the benefit of adding SS5% to DAB or
is the result of non-random treatment assignment and investigator knowledge of treatment at the
time treatment failure was assessed. The additional benefit of adding SS5% to DAB with respect
to graft loss was not statistically established.

Yulan Li, Ph.D.
Mathematical Statistician

cc: Paul Flyer, Ph.D. ﬁ’/: ///7/? 7

Statisticial Team Leader
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INTRODUCTION

The sponsor is presenting the results of a retrospective study done by Glenn
D. Warden, MD, of Shriners Burns Institute, 3229 Burnet Avenue, Cincinnati, OH
45229-3095. The objective of this research was to compare graft healing and
microbial colonization using FDA-unapproved, but medically accepted topical
therapy with and without the addition of SS5% (the study drug - Sulfamylon 5%
topical solution)with wounds requiring re-grafting. A subset of the research
population consisted of children with acute burns which were treated with
autografts. The submitted reports focused on the clinical and microbial
results for autograft procedures treated with double-antibiotic solution
(neomycin sulfate 40 mg/polymixin B 200,000 units per liter [hereinafter
termed DAB]) every two hours with or without alternating therapy with 5%
mafenide acetate (Sulfamylon Powder for 5% topical solution [hereinafter
termed $85%]) solution to prevent infection on excised burn wounds requiring
autografts in children treated at the Shriners Burns Institute.

Objectives:

The study goal was to compare the safety and efficacy of DAB topical solution
with or without the addition of SS5% topical solution on graft adhesion and
microbial colonization/infection when applied every two hours as moist
dressing over autografts on children with acute burn wounds.

Study Design:

This study was a retrospective non-randomized controlled clinical evaluation
of the clinical benefits and risks of adding SS5% to DAB for treatment of
grafted burn areas in a clinical setting in which patients with large burns
and/or with documented or suspected colonization with Pseudomonas were
assigned to treatment with SS5% alternating with DAB every 2 hours. DAB alone
was generally used in patients admitted with smaller burns and no evidence of
Pseudomonas colonization.

The topical agents were used to prevent bacterial colonization of burn wounds
with two primary goals:

1. Prevention of invasive infection.

2. Prevention of infectious graft loss.
The burned area was treated with a topical antimicrobial preparation from the
time a patient was admitted to the hospital until the wound was excised. At
the time of excision or grafting, treatment was changed to a topical
antimicrobial solution. The “wet” dressings were irrigated with an
antimicrobial solution every two hours. Patients treated with DAB alone had
their dressings irrigated with DAB every two hours. Patients treated with
DAB/SS5% had their dressings irrigated with SS5% and DAB on an alternating
schedule every two hours (i.e., SS5% - DAB - SS5% -DAB - etc.}. After
autograft vascularization (approximately five days after grafting) the type of
dressing was changed from wet to dry. Topical antimicrobial coverage was
continued in the form of an ointment or cream that was applied directly to the
wound and covered with sterile gauze. The use of ointment or cream
preparations was justified at this time because they could be safely applied
over the vascularized graft without danger of mechanical disruption. This
change in the type of treatment #as considered to be a normal progression in
the care of the wounds and was performed to prevent infection or maceration of
the graft tissue. The “dry” sterile dressing was continued until graft
margins were healed.

The choice of perioperative topical therapy proceeded according to the medical

judgment of the prescribing physician. Loss of an autograft in these
critically ill patients could be life-threatening. Thus, if a graft became

C:WyDocs\Reviews\19832119832.Doc-pg 2
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colonized or infected, antimicrobial therapy was changed to an antimicrobial
solution or cream known to be effective against the colonizing organism(s).
Revisions in initial therapy may have involved adding additional agents or
changing to an entirely new treatment regimen.

Surgical practice included the routine use of perioperative antibiotics.
Systemic antibiotics effective against common skin pathogens, often a first
generation cephalosporin, were routinely used in the study population. 1In
patients with evidence of infection or those considered to be at high risk, a
combination of intravenous piperacillin, amikacin, and vancomycin (PAV) was
sometimes employed. The use of perioperative antibiotics and the choice of
individual agents was based on the medical judgment of the treating physician.

Endpoints (Assessment of Autograft Take and Loss)

The focus of the analysis was to examine the incremental effects of SS5% on
the outcome of autograft procedures treated with DAB. For the purpose of
analysis, "graft loss" is defined as autograft adhesion to the wound bed of
less than 85% on any graft procedure. In other words, if less than 15% of the
total autograft area during a procedure failed to attach to the wound bed, the
autograft procedure was considered to be a failure. The four most common
reasons for graft loss are:

1. Mechanical disruption

2. Hematoma/seroma beneath the graft.
3. Poor base (depth of injury).

4. Infection.

The goal of effective topical antimicrobial therapy was to prevent autograft
loss due to infection. Thus, three endpoints have been defined for evaluation
of autograft take and loss:

1. All Cause Graft Loss

In this analysis, an autograft procedure was considered to have failed if
there was autograft loss more than 15 % for any reason.

A topical antimicrobial treatment cannot be expected to have a positive
influence on graft loss due to mechanical disruption, hematoma/seroma, or
depth of injury. This endpoint would only be sensitive to a positive
treatment-related effect if infection was the predominate cause of graft loss
in the population under study. Thus, All Cause Graft Loss was included
primarily to examine any potential negative impact from the addition of SS5%
to DMB. As a result, this particular endpoint should be viewed more as an
evaluation of the safety of SS5% in combination with DAB rather than a true
measure of treatment effectiveness.

2. Infectious Graft Loss

In this analysis, an autograft grocedure is considered to have failed if there
is graft loss greater than 15% resulting from infection.

Infectious Graft Loss is directly related to the goal of topical antimicrobial
treatment and is therefore, more relevant to the assessment of drug effect
than All Cause Graft Loss. The diagnosis of Infectious Graft Loss was
primarily a clinical diagnosis dependent on distinguishing signs and symptoms.

C:WMyDocs\Reviews\19832119832.Doc-pg 3
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Autografts that failed as a result of infectious causes were determined by the
investigator.

3. Treatment Failure

Treatment Failure was defined as either Infectious Graft Loss or a change in
topical antimicrobial treatment during the first five days of application as a
result of infection or colonization. For example, patients initially treated
with DAB who required additional therapy with SS5% because of an emergent
suppurative discharge would be classified as a DAB Treatment failure by this
analysis.

Loss of an autograft in children critically ill from burn wounds can be life-
threatening. At the first sign of a threat to the graft, the attending
physician took all possible steps to salvage the autograft. This is especially
true if there was any evidence of signs of colonization, impending or frank
infection. As a result, the combination of Infectious Graft Loss or changes in
therapy to prevent Infectious Graft Loss was an important consideration for
the evaluation of topical antimicrobial effectiveness. Since Infectious Graft
Loss is already captured, this endpoint essentially adds (as failures)
patients who required infection-related changes in topical antimicrobial
therapy to save the autograft.

In general each autograft procedure was evaluated as a whole. However, there
were a few complicated procedures which were evaluated in parts, with each
part representing a separate grafting location. For analysis purposes these
multi-part procedure evaluations were combined into a single evaluation using
the following criteria:

® Graft take (%) for multi-part autograft procedures - the total autograft
take for the procedure was calculated as the sum of graft take for each
part times the area covered in autograft for each part. This sum was then
divided by the sum of all areas covered in autograft for the procedure to
obtain total autograft take for the whole autograft procedure.

® Reason for graft loss for multi-part autograft procedures - if the reason
for graft loss was infection for any part of the procedure evaluation, then
reason for graft loss was infection for the whole autograft procedure.

® Reason for treatment change for multi-part autograft procedures - if the
reason for treatment change was a result of infection or colonization in
the presence of signs of potential infection for any part of the procedure
evaluation, then reason for treatment change was a result of infection or
colonization in the presence of signs of potential infection for the whole
autograft procedure.

Microbial Prevalence

Cultures were usually obtained prior to grafting and with dressing changes
{typically on Days 2 and 5 after the autograft procedure). As a result, most
of the culture data occurs at those time points and data becomes increasingly
sporadic beyond Day 5. Since time is considered to be an important factor in
the risk of colonization or infection, prevalence was examined over time in
both treatment groups.

C:\MyDocs\Reviews\19832\19832.Docpg 4
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The following definitions were used to determine microbial prevalence from the
available culture data:

® Prevalence of a specific organism was defined as the number of individuals
with at least one positive culture for that microbe during a fixed time
period. Prevalence is expressed as a percentage of patients who had at
least one wound culture obtained within the specified time period.

® pay 0 was defined as the date of the first procedure for each patient when
it was known. If a patient was first treated elsewhere, the date of
admission to Shriners Burns Institute was used as Day 0. Fixed time periods
of interest were Pre-procedure and Days 0 - 2 (identified as Day 2 for data
presentation), Days 3 - 5 (referred to herein as Day 5), and Days 6 - 10
(called Day 10 in this report).

Microbial/Fungal Prevalence

Microbial growth was determined through wound cultures obtained at different
times throughout a patient's hospitalization (most commonly, prior to excision
and grafting, at days 2 and 5 after grafting, and thereafter under suspicion
of infection). Prevalence of microbial colonization was defined as the number
of individuals with at least one positive culture during a fixed time period
immediately prior to the first autograft procedure (defined as Day 0 for
presentation purposes). Days of particular interest were represented by the
following ranges: Days 0 - 2 (identified as Day 2 for data presentation), Days
3 - 5 (referred to herein as Day 5), and Days 6 - 10 (called Day 10 in this
report). Assessment of microbial colonization was described as any growth, and
by specific organisms. The microbial categories were defined as follows:

Any growth: growth of any of any microorganisms.

Staphylococcus spp.: Staph. aureus, coagulase negative Staph., and
methicillin-resistant Staph. aureus.

Pseudomonas and Xanthomonas spp.: Pseudomonas and Xanthomonas

Gram-positive organisms: Staph. aureus, coagulase negative Staph.,
Streptococcus, methicillin-resistant Staph. aureus, and Group D non-
Enterococci.

Gram-negative organisms: Pseudomonas species, E. coli, Klebsiella,
Enterobacter, Proteus, Enterococcus, Xanthomonas species, Serratia marcescens,
Aeromonas, Gram-negative rods, Providencia rettgeri, Morganella morganii,
Serratia liquefaciens, Neisseria, and Serratia plymuthica.

Any fungus: Candida, yeast, and fungus or mucor.

Of particular interest was microbial prevalence data for Days 3 - 5, since
this represented the time that topical solution was discontinued in the
majority of the uncomplicated burn wounds. The p-values (by the Fisher's Exact
test) can be interpreted as evidence of treatment effectiveness since, with
respect to exposure of a patient to microbes, the patients can be considered
to have presented to the hospital randomly.

C:WyDocs\Reviews\19832119832.Doc-pg 5



NDA 19-832 page 6 of 8
Mylan Pharmaceuticals Inc.
Sulfamylon

Microbial Cultures

Surface cultures (swabs) were routinely obtained from graft sites to monitor

for colonization. A culture was usually obtained prior to excision and

grafting and at the Day 2 and Day 5 dressing changes. Additional cultures

were obtained when clinically indicated. Semi-quantitative surface cultures

were taken when appearance and/or odor indicated the possibility of invasive

infection. Swabs were transported to the Microbiology lab in culture tubes

containing Stuart’s transport medium. Samples were plated onto blood agar

(non-selective), eosin-methylene blue agar (selective for gram negatives), and

phenylethyl alcohol agar (selective for gram positives). Swabs were then

placed in thioglycolate broth. Identification from pure culture was made

using the Vitek system. Results were reported either in terms of organism

grown or in semi-quantitataive terms according to the following:

1. No growth

2. Rare: <10' = growth in thioglycolate broth only.

3. Few: 10* = majority of colonies in the primary quadrant.

4. Moderate: 10° = colonies extend into the second quadrant.

5. Many: >= 10° = colonies extend into the third quadrant: too numerous to
count.

A summary of microbial prevalence on burn wounds over time for all patients
receiving DAB/SS5% and DAB alone is displayed in Table 1 (shown feollowing).

Compared to patients on DAB alone, patients receiving DAB/SS5% had fewer wound
cultures with any growth (p = 0.001 at Day 5), a lower prevalence of all gram
negative organisms (p < 0.001 at Days 5 and 10), less wound cultures detecting
Pseudomonas and Xanthomonas organisms (p < 0.001 at Day 5), and a reduced
prevalence of Staphylococcus or gram positive organisms at Day 5 (p < 0.05).
Consistent with the larger and more severe burn wounds in the DA3/SS5%, fungal
prevalence was greater in patients receiving DAB/SS5% when compared to that
recorded for children receiving DAB alone (p < 0.01 for Days 2 and S5S). Thus,
the combination of DAB/SS5% controlled bacterial proliferation more
effectively than DAB alone.

APPZARS THIS WAY
ON ORIGINAL
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Tablel.  Microbial Prevalence in Wound Cultures by Organism for All Patients
Organism Day DAB 8S5% /DAB  p-value  Relative Increase
from Day 0
DAB/SS5%/DAB
Any Growth 0 n=66 43.9% 53.9% n=204 0.202
2 n=7846.2%  53.2% =190 0.347 403.42
5 n=76 76.3% 56.9% na=181 0.005 1326.01
10 n=16 87.5% 64.2% n=106 0.087 619.72
Pseudomonas & 0 =66 7.6% 10.3% n=204 0.635
Xanthomonas spp. 2 n=78 14.1% 16.8% n=190 0.715 135.53
5 n=76 48.7% 16.6% n=181 <0.001 884.15
10 n=16 43.8% 255% n=106 0.143 322.77
Staph. Spp. 0 n=66 31.8% 30.4% n=204 0.878
2 n=78 16.7% 121% n=190 0.329 78.88
5 n=76 25.0% 144% n=181 0.048 40.63
10 n=16 31.3% 226% _n=106 0.529 613
Gram (+) 0 n=66 33.3% 358% n=204 0.768
organisms 2 n=78 19.2% 13.2% n=190 0.257 67.07
5 n=76 27.6% 14.9% n=181 0.022 29.32
10 n=16 31.3% 226% n=106 0.529 16.29
Gram (-) 0 n=66 18.2% 31.4% n=204 0.041
organisms 2 n=78 23.1% 347% n=190 0.081 256.18
5 n=76 61.8% 359% n=181 <0.001 1671.60
10 n=16 81.3% 38.7% n=106 0.002 1491.30
Fungus 0 n=66 1.5% 49%  n=204 0.304
2 n=78 5.1% 16.8% n=190 0.010 98.82
5 n=76 4.0% 23.8% n=181 <0.001 43.21
10 n=16 12.5% 311% n=106 0.150 137.15

Any growth: growth of any of any microorganisms.

Staphylococcus spp.: Staph. aureus, coagulase negative Staph., and methicillin-resistant StaPh.
aureus. ; ’

Pseudomonas and Xanthomonas spp.: Pseudomonas and Xanthomonas

Gram-positive organisms: Staph. aureus, coagulase negative Staph., Streptococcus, methicillin-
resistant Staph. aureus, and Group D non-Enterococci.

Gram-negative organisms: Pseudomonas species, E. coli, Klebsiella, Enterobacter, Proteus,
Enterococcus, Xanthomonas species, Serratia marcescens, Aeromonas, Gram-negative rods,
Providencia rettgeri, Morganella morganii, Serratia liquefaciens, Neisseria, and Serratia
plymuthica.

Any fungus: Candida, yeast, and fungus or mucor.
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Package Insert.

Mafenide acetate exerts a bacteriostatic action against gram negative and
gram-positive organisms, including Pseudomonas aeruginosa and some strains
of anaerobes. The agent is expected to be active against clinical isolates at
50 mg/ml or less which is the surface concentration of constituted drug when
applied topically. The following in-vitro data are available but their
clinical significance is unknown.

Organism MIC 50% MIC 90%
(mg/ml) (mg/ml)
Pseudomonas aeruginosa 12.5 25
Klebsiella pneumoniae 25 25
Enterobacter cloacae 12.5 25
Escherichia coli 12.5 25
Staphylococcus aureus 6.3 12.5

CONCLUSIONS & RECOMMENDATIONS:

The sponsor has used 5S5% as an adjunct to therapy of autograft-treated burns.
That therapy consists of debridement, use of DAB, and tissue grafts. The
object of their submission is to demonstrate that graft “take” is enhanced
with a regimen that includes the use of their drug. It is not possible to
segregate individual organisms and evaluate their susceptibility against the
drug when the submission did not have organism kill as its goal. The sponsor
is making the claim that treatment with SS5% as an adjunct reduces autograft
loss. This becomes a statistical comparison (differences in graft loss
between groups treated or not treated with test drug). The primary thrust of
the argument is that successful outcome is measured by graft success and not
by measures involving organism kill. If the data submitted passes the
scrutiny of the statistical reviewers, 1 recommend approval.

sl

P T
14 o o

Robert G. Whiddon, Ph.D.
Review Microbiologist

cc: Orig. NDA 19-832

cc: Orig. NDA Concurrence Only:
HFD-520 Division File HFD-520/DepDir/LGavrilovich’
HFD-520/Micro/Whiddon HFD-520/GLMicro/ATSheldon }
HFD-520/MO/Bostwick RD init 6/18/97 CEITF 7
HFD-520/Pharm/Adeyemo % ’9/1[77 /ﬂ /
HFD-520/Chem/Rou 7

HFD-520/CS0O/Dillon-Parker
Filename: N19832W2.DOC
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REVIEW FOR HFD-520
OFFICE OF NEW DRUG CHEMISTRY
MICROBIOLOGY STAFE
MICROBIOLOGIST'S REVIEW #1
7 July 1997

A. 1. NDA 19-832
APPLICANT: Mylan Pharmaceuticals, Inc.
781 Chestnut Ridge Road
P.O. Box 4310
Morgantown, WV 26504-4310

2. PRODUCT NAMES: Sulfamylon® (mafenide acetate, USP) Powder
for 5% Topical Solution

3. DOSAGE FORM AND ROUTE OF ADMINISTRATION: -
Powder for topical solution.

4. METHODS OF STERILIZATION:
The drug product is

5. PHARMACOLOGICAL CATEGORY and/or PRINCIPLE INDICATION:
The product is indicated for use as a topical antibacterial agent to control
bacterial colonization, and to prevent infectious graft loss when used under
moist dressings over meshed autografts on excised burn wounds.

B. 1. DATE OF INITIAL SUBMISSION: 19 February 1988
2. DATE OF AMENDMENT: 23 June 1997 (Subject of this review.)

3. RELATED DOCUMENTS: DMF
DMF

4. ASSIGNED FOR REVIEW: 27 June 1997

C. REMARKS: The amendment is a response to the reviewing division’s
7 May 1997 telefax containing chemistry questions.
The 7 May response was a response to an 27 March
1997 amendment to the NDA containing a revised
CMC section. The applicant has been requested to
render this product sterile.



Mylan Pharmaceuticals, NDA 19-832; Sulfamylon®, Microbiologist's Review #1

The finished packaged product is sterilized by:

D. CONCLUSIONS: The application is approvable pending resolution of
microbiology concerns.

sl ] -

7Tl by

" Paul Stinavige! Ph.D. ./

cc: Original NDA 19-832
HFD-520/]. Timper/M.P. Dillon-Parker/D. Bostwick
HFD-805/Consult File/Stinavage

Drafted by: P. Stinavage, 7 July 1997 . 7 He
R/D initialed by P. Cooney D e > 4‘*

PAGE 2



PR,
. N

REVIEW FOR HED-520
OFFICE OF NEW DRUG CHEMISTRY
MICROBIOLOGY STAFF
MICROBIOLOGISTS REVIEW %k~ 4f &~

3 October 1997 | § “\( \6\']

\#*
1. NDA 19-832 W
APPLICANT: Mylan Pharmaceuticals, Inc.
781 Chestnut Ridge Road
P.O. Box 4310
Morgantown, WV  26504-4310

2. PRODUCT NAMES: Sulfamylon® (mafenide acetate, USP) Powder
for 5% Topical Solution -

3. DOSAGE FORM AND ROUTE OF ADMINISTRATION: -
Powder for topical solution.

4. METHODS OF STERILIZATION:
The drug product is

5. PHARMACOLOGICAL CATEGORY and/or PRINCIPLE INDICATION:
The product is indicated for use as a topical antibacterial agent to control
bacterial colonization, and to prevent infectious graft loss when used under
moist dressings over meshed autografts on excised burn wounds.

1. DATE OF INITIAL SUBMISSION: 19 February 1988
2. DATE OF AMENDMENT: 29 August 1997 (Subject of this review.)

3. RELATED DOCUMENTS: DMF
DMF

4. ASSIGNED FOR REVIEW: 16 Septémber 1997
. REMARKS: The amendment is a response to the reviewing division’s 7 May
1997 telefax containing chemistry questions. The 7 May
response was a response to an 27 March 1997 amendment to
the NDA containing a revised CMC section. The applicant has
been requested to render this product sterile.

The finished packaged product is sterilized by:



Mylan Pharmaceuticals, NDA 19-832; Sulfamylon®, Microbiologist's Review #2

The review chemist should examine the temperature range
indicated by “refrigerated” storage conditions for the
reconstituted solution to determine that they are appropriate for
use with this product.

D. CONCLUSIONS: The application is not approvable from the standpoint
of product quality microbiology. The efficacy of the
sterilization process and the ability of the _
container/closure system to maintain product sterility
have not been demonstrated. -~

s/

“Paul Stinavage, Ph.D?’

e Bl

cc: Original NDA 19-832
HFD-520/]. Timper/M.P. Dillon-Parker/D. Bostwick/D. Katague
HED-805/Consult File/Stinavage

Drafted by: P. Stinavage, 3 October 1997
R/D initialed by P. Cooney
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REVIEW FOR HFD-520
OFFICE OF NEW DRUG CHEMISTRY
MICROBIOLOGY STAFF
MICROBIOLOGIST'S REVIEW #3 .
3 November 1997

NDA 19-832
APPLICANT: Mylan Pharmaceuticals, Inc.
781 Chestnut Ridge Road
P.O. Box 4310
Morgantown, WV 26504-4310
PRODUCT NAMES: Sulfamylon® (mafenide acetate, USP) Powder
for 5% Topical Solution -
DOSAGE FORM AND ROUTE OF ADMINISTRATION: -

Powder for topical solution.

METHODS OF STERILIZATION:
The drug product is R

PHARMACOLOGICAL CATEGORY and/or PRINCIPLE INDICATION:
The product is indicated for use as a topical antibacterial agent to control
bacterial colonization, and to prevent infectious graft loss when used under
moist dressings over meshed autografts on excised burn wounds.

DATE OF INITIAL SUBMISSION: 19 February 1988

DATE OF AMENDMENT: 28 October 1997 (Subject of this review.)

RELATED DOCUMENTS: DMF
DMF

ASSIGNED FOR REVIEW: 31 OgtoBer 1997 —~

. REMARKS: The amendment is a response to the reviewing division’s

facsimile correspondence dated 21 October 1997 and a follow-
up clarification provided from the Agency on 23 October 1997
concerning the comment’s contained in Microbiologist’s Review
#2 dated 3 October 1997.

The finished packaged product is sterilized by:



Mylan Pharmaceuticals, NDA 19-832; Sulfamylon®, Microbiologist's Review #2

D. CONCLUSIONS: The application is approvable pending resolution of
Microbiology concerns. In order to expedite the review
of this application, the review microbiologist has
committed to a 3 day (business days) review of the
submission of data submitted in response to the
comments contained in this review.

/S/ —

= Ld 3 /‘/‘,Ud‘\,{(r /?{7
N - Dl 7
Paul Stinavage, Ph.D. ;
; <l oy

cc: Original NDA 19-832
HFD-520/]. Timper/M.P. Dillon-Parker/D. Bostwick/D. Katague
HFD-805/Consult File/Stinavage

-

Drafted by: P. Stinavage, 3 November 1997
R/D initialed by P. Cooney -

——
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APPLICATION NUMBER:NDA 19-832

CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIE



CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA: 19,832 SUBMISSION DATE: July 25, 1997
SULFAMYLON*

(Mafenide acetate, powder for 5% topical solution)

Mylan Pharmaceuticals Inc. REVIEWER: Funmilayo O. Ajayi, Ph.D.
781 Chestnut Ridge Road

Morgantown, West Virginia 26504 TYPE OF SUBMISSION: Original NDA

BACKGROUND: This submission seeks approval for Mafenide acetate, powder for 5%
topical solution for use in burn patients. There was no Pharmacokinetics study but the sponsor
provided information from literature article regarding the extent of systemic absorption following
topical application of this agent to burned skin. The sponsor request a waiver of the need to
demonstrate systemic bioavailability for this product.

FINDINGS: Three articles were found during a literature search on the subject matter (White
& Asch (1971), N.E.J.M. 284:1281-1286 - Reference 1; Harrison er.al. (1972), J. Trauma
12:994-998 - Reference 2; Harrison et.al. (1971), Arch. Surg. 103:449-453 - Reference 3). In
general, the peak concentration of mafenide acetate in the excised human skin was 1.25 mg/100
mg tissue following application of 5% sulfamylon solution. The concentrations of the drug over
the wound were 5.5-6.3% at 3h and 5.9% at 4 h following application. Discussions with the
reviewing medical officer revealed no safety concern for this product. The summary of each
article can be found in the Attachments.

RECOMMENDATION: The submitted literature information is acceptable. The waiver
for a need to demonstrate systemic bioavailability following topical application of the product

is granted.

. !
/ S/ 0/28
Funmilayo O.\jAj})?i,/Ph/D. /??
Div. of Pharmaceutical Evaluation III

FT initialed by Frank Pelsor, PharmD/S//a/” 52
NIAT3 L

cc: HFD-520 (Clinical Division)
HFD-880 (DPE3, Pelsor, Ajayi,)
CDR (Attn: B. Murphy)



ATTACHMENTS
REFERENCE 1

ACID-BASE EFFECTS OF TOPICAL MAFENIDE ACETATE IN THE BURNED PATIENT

M. White and M. Asch described acid-base effects of topical mafenide acetate in the burned
patients. Only the absorption section of the paper will be summarized in this discussion.

Method

Ten (8 males and 2 females, age 18 to 48) injured patients with thermal burns admitted to the
Institute of Surgical Research were studied within 48 hours of injury. The patients each received
a single application of 11.2 % mafenide acetate cream, ranging from 125 to 675 g (Table 2), or a
dose of 14 to 77 g of mafenide acetate. Each subject’s burned area ranged from 15% to 57% of
total body surface for second degree burns and ranged from 0% to 58% of total body surface for
the third degree burns (Table 2). Blood samples were taken at pre-dose application, and at 1, 2,
3, 4, 8, 12 and 24 hours following 11.2% mafenide acetate cream application. In_vivo mafenide
acetate is converted to p-carboxybezenesulfonamide, PCBS. Thus, both blood levels of mafenide
(MA) and PCBS were determined photofluorometrically from a protein free filtrate of blood.

Results
The blood levels of the drug rose rapidly after topical application, peaking at the second hour
ranging from pg/mL, whereas the PCBS levels peaked at the third hour ranging from

pg/mL. The combined MA and PCBS levels were plotted by the authors as shown in
Figure 1 of reference 1. Blood levels had fallen to pre-treatment levels twenty-four hours after
the application. The individual peak blood drug levels and peak blood PCBS levels are also
displayed in Table 2.

Table 2. Size of Buym, Dose of MA Applied and Peak Blood Levels of MA and PCBS
| Patient No | Total body syrfaceburn (%) 1Dose | e/l)
R 2nd degree | 3rd degree (gof cream) |MA PCBS
| 55 4 634 052 035
i 31 2 353 031 010
i 49 13 130 036 020
R 25 10 125 019 0.05
i 44 0 410 090 0.50
i 15 58 280 021 015
| 29 38 423 044 030
L 31 20 675 106 1.69
n 19 39 685 063 045
B 57 12 460 095 045

Retrieved from Table 1 of Reference 1

The data indicated that topically applied MA was systemically absorbed when the area of total
body surface involved and the dose necessary to cover the area were large. The data also showed
that absorption of MA was rapid with peak levels occurring from the first to the third hours
following MA cream application. The absorbed MA was rapidly deaminated to PCBS.



REFERENCE 2

THE ABSORPTION INTO BURNED SKIN OF SULFAMYLON ACETATE FROM 5
PERCENT AQUEOUS SOLUTION

The objective of the study, which was conducted by H. Harrison et. al. at Rochester Medical
Center, was to estimate the absorption of sulfamylon into human and rat burned skin following
5% sulfamylon solution application.

Method

Fourteen grams of 5% aqueous sulfamylon acetate solution was placed on a 70 cm® section of the
24-layer gauze burn dressing. Sprague rats (200 g) were scald-burned for 10 seconds at 95° C
following anesthesia. The rats were depilated for 20 minutes, the proteo-lipid layer removed, and
the rats were placed on a balance. Evaporation from the animal plus burn dressing was
determined by hourly weight loss measurements. The respiratory portion was measured in the
unburned rat without the wet dressing. The evaporation rate for sulfamylon solution was then
computed by subtracting the respiratory component from the hourly measured loss.

Fifty pL samples of the sulfamylon solution was taken from the soak at hourly intervals 0-5 hours
after application and the concentration of sulfamylon from the soak was determined. The
percentage of the dose delivered to the wound was calculated using the changes in fluid weight
and sulfamylon concentration in that fluid at each sampling time following application.

The amount of sulfamylon measured was expressed as mg per 100 mg tissue. Additionally,
burned skin was removed from patients at the time of major debridement before grafting. Then
the human burned skin replaced an excised rat burned skin on the backs of rats. Hourly tissue
biopsies of full-thickness skin were taken from human and rat burned skin. Absorption of the
drug on both human and rat skin sites were carried out simultaneously.

Results
The concentration change over the wound was slight during the initial 4 hour period. The

concentrations were constant ranging from % at hourand ‘Y% at hour. The
concentration increased only % while the fluid evaporated completely at 5 hour,
indicating sulfamylon absorption into the burn wound. The dose delivered in the wound can be
estimated through the data of the loss of aqueous carrier and the concentrations at each time
point. Over the 4-hour period following application, approximately 81.5% of the dose was
delivered from the soak to the tissue. The amount of drug delivered to the wound was 0. 24-0.40

g/kg/hr/m® .

As shown in Figure 1 of reference 2, sulfamylon concentrations (in mg per 100 mg tissue) for the
excised human skin and the in-place rat skin were similar. Peak drug concentrations were 1.25
mg/100mg tissue for human skin and 1.0 mg/100 mg tissue for rat skin, respectively. The time to
reach peak sulfamylon concentration was 4 hours after application. The peak concentration
following the 5% cream application was about half that following the 5% solution application.
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REFERENCE 3

THE BEHAVIOR OF MAFENIDE ACETATE AS A BASIS FOR ITS CLINICAL USE

The first objective of the study was to estimate the rate of delivery of sulfamylon cream to the
wound using excised human burned tissue placed on the scald-burned rat skin. The second
objective was to determine the route and rate of excretion following intravenous sulfamylon
injection in rats. The study was conducted by H. Harrison et. al. at Rochester Medical Center.

Method

Human bumed tissue was excised and was placed on the back of a rat with bumned skin. Tissue
biopsies were performed from 5 minutes to 24 hours following 5% and 11.2 % "*C-sulfamylon
cream application. The concentrations of the drug were determined in the burned skin tissue.
Time course for the drop in drug concentration from its carrier cream was determined.
Subsequently, the percentage of the dose delivered was estimated.

Excretion studies were done following intravenous injection of 1 micro curie of **C-sulfamylon (1
mg of the drug) in rats. Serial kidney, liver, plasma, and heart muscle tissue samples were taken
post injection to determine the radioactivity levels.

Results

As shown in Figure 2 of reference 3, 55% of the dose had been estimated to deliver to the wound
one hour following drug application, and 88% after five hours. Figure 4 of the reference showed
the changes in concentration of '“C-mafenide versus time in burned tissue following 5% and
11.2% cream application. The peak concentrations were 0.6 mg/100mg and 1.1 mg/100mg for
5% and 11.2 % cream, respectively. The time to peak was about 2 hours post application.

Figures 6 to 8 of the reference 3 presented the elimination profiles of the drug in rat kidney, liver,
plasma and heart muscle tissues following *C- sulfamylon intravenous injection. The initial
kidney radioactivity levels were the highest, 6.9 times the liver and the heart radioactivity levels,
and 18 times the plasma levels. The half-life, 10 to 15 minutes, was similar in these tissues.
Uninary radioactivities returned to background levels 48 hours following injection. Eventually,
80% of the dose was recovered in the urine. No organ residuals were detectable six days after

injection.



ONCLUSION

The concentration change over the wound was slight during the initial 4 hours following
5% sulfamylon solution application. The concentrations were constant ranging from %
% a1 hoursand % at hours post application.

After sulfamylon solution application, the concentration increased only % while
the fluid evaporated completely at  hours, indicating sulfamylon absorption into the burn
wound.

Over the initial 4 hours following either 5% sulfamylon solution or sulfamylon cream
application, approximately 80% of the dose was estimated to deliver from the soak to the
tissue.

The peak drug concentrations were 1.25 mg/100mg human burned skin tissue following
5% solution application and 1.1 mg/100mg human burned skin tissue following 11.2 %
cream application, respectively. The concentration versus time profiles were similar
except that time to peak for the solution application was 4 hours post application and that
for the cream was 2 hours post application.

The blood drug levels rose rapidly following 11.2% sulfamylon cream application, peaking
at the second hour, ranging from pg/mL. When the area of total body
surface involved and the dose necessary to cover the bumed area were large, the topically
applied sulfamylon was systemically absorbed.

The total radioactivity levels versus time profiles in kidney, liver, plasma, and heart muscle
tissues were studied in rats following 1 mg **C-sulfamylon intravenous injection. The
half-life, 10 to 15 minutes, was similar in these tissues. The initial radioactivity levels
ranked in the following order: kidney, liver, heart, and plasma. Eighty percent of the dose
was recovered in the urine. No organ residuals were detectable six days following
injection.
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SULFAMYLONR 5% SOLUTION
(MAFENIDE ACETATE 5% SOLUTION)

ATENT RT

SulfamylonR Cream NDA 16-763
U.S. PATENT No. 3497599

ISSUED: February 24, 1970

EXPIRED: February 24, 1987

Patent coverage for this product has expired.



EXCLUSIVITY SUMMARY for NDA # 14-232 SUPPL # _—
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Trade Name S’ ¥upnad S)\"*aéeneric Name ca%ede QCetrore
Applicant Name Mylan Prasmpteuticls HFD-5230
I

Approval Date _©-5-99

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1.

An exclusivity determination will be made for all original applications, but only for certain
supplements. Complete Parts II and III of this Exclusivity Summary only if you answer
"yes" to one or more of the following questions about the submission.

a) Is it an original NDA?
YES I X/ NO/ 1/

b) Is it an effectiveness supplement?

YES /_/ NO/X/

If yes, what type? (SE1, SE2, etc.) -

) Did it require the review of clinical data other than to support a safety claim or
change in labeling related to safety? (If it required review only of bioavailability
or bioequivalence data, answer "no.")

YES/X/ NO/__J

If your answer is "no" because you believe the study is a bioavailability study and,
therefore, not eligible for exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments made by the applicant
that the study was not simply a bioavailability study.

o 6 0o\

If it is a supplement requiring the review of clinical data but it is not an
effectiveness supplement, describe the change or claim that is supported by the
clinical data:

ok _apRicalo\r

Form OGD-011347 Revised 8/7/95; edited 8/8/95
cc: Original NDA Division File HFD-85 Mary Ann Holovac



d) Did the applicant request exclusivity?
YES/ _/ NO/X/

If the answer to (d) is "yes,” how many years of exclusivity did the applicant
request?

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient(s), dosage form, strength, route of
administration, and dosing schedule previously been approved by FDA for the same use?

YES/ / NO/X/

If yes, NDA #

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8.

Drug Name

3. Is this drug product or indication a DESI upgrade?
YES/ /| NO/X_/

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8 (even if a study was required for the upgrade).
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PART 11
(Answer either #1 or #2, as appropriate)

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any drug product containing
the same active moiety as the drug under consideration? Answer "yes" if the active moiety
(including other esterified forms, salts, complexes, chelates or clathrates) has been
previously approved, but this particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination bonding) or other non-covalent
derivative (such as a complex, chelate, or clathrate) has not been approved. Answer "no”
if the compound requires metabolic conversion (other than deesterification of an esterified
form of the drug) to produce an already approved active moiety.

YES/ X/ NO/__I

If "yes,"” identify the approved drug product(s) containing the active moiety, and, if
known, the NDA #(s).

NDA # 16 -763 &x&&&m\\éo{\&gﬁm
NDA #
NDA #

2. Combination product.

If the product contains more than one active moiety (as defined in Part II, #1), has FDA
previously approved an application under section 505 containing any one of the active
moieties in the drug product? If, for example, the combination contains one never-before-
approved active moiety and one previously approved active moiety, answer "yes." (An
active moiety that is marketed under an OTC monograph, but that was never approved
under an NDA, is considered not previously approved.)

YES/__/ NO/&_/

If "yes," identify the approved drug product(s) containing the active moiety, and, if
known, the NDA #(s).

NDA #
NDA #
NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART I IS "NO," GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 8. IF "YES," GO TO PART III.
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PART HI THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of
new clinical investigations (other than bioavailability studies) essential to the approval of the
application and conducted or sponsored by the applicant.” This section should be completed only
if the answer to PART II, Question 1 or 2, was "yes."”

1. Does the application contain reports of clinical investigations? (The Agency interprets
"clinical investigations” to mean investigations conducted on humans other than
bioavailability studies.) If the application contains clinical investigations only by virtue
of a right of reference to clinical investigations in another application, answer "yes," then
skip to question 3(a). If the answer to 3(a) is "yes" for any investigation referred to in
another application, do not complete remainder of summary for that investigation.

YES /X/ NO/__/
IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical investigation is "essential to the approval" if the Agency could not have
approved the application or supplement without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no clinical investigation is necessary to
support the supplement or application in light of previously approved applications (i.e.,
information other than clinical trials, such as bioavailability data, would be sufficient to
provide a basis for approval as an ANDA or 505(b)(2) application because of what is
already known about a previously approved product), or 2) there are published reports of
studies (other than those conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient to support approval of the
application, without reference to the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two products with the same
ingredient(s) are considered to be bioavailability studies.

(a) In light of previously approved applications, is a clinical investigation (either
conducted by the applicant or available from some other source, including the
published literature) necessary to support approval of the application or
supplement?

YES/X/ NO/__J
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®)

©)

If "no," state the basis for your conclusion that a clinical trial is not necessary for
approval AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

Did the applicant submit a list of published studies relevant to the safety and
effectiveness of this drug product and a statement that the publicly available data
would not independently support approval of the application?

YES /__/ NO/ X/

¢)) If the answer to 2(b) is "yes," do you personally know of any reason to
disagree with the applicant's conclusion? If not applicable, answer NO.

YES/_/ NO/X/

If yes, explain:

) If the answer to 2(b) is "no,"” are you aware of published studies not
‘ conducted or sponsored by the applicant or other publicly available data
that could independently demonstrate the safety and effectiveness of this

drug product?

YES/_/ NO/X/

If yes, explain:

If the answers to (b)(1) and (b)(2) were both "no," identify the clinical
investigations submitted in the application that are essential to the approval:

Investigation #1, Study # 4i-02-30-0Y4 (- kb&rc\cn]
Investigation #2, Study #

Investigation #3, Study #
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In addition to being essential, investigations must be "new" to support exclusivity. The
agency interprets "new clinical investigation” to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of a previously approved drug for
any indication and 2) does not duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a previously approved drug product,
i.e., does not redemonstrate something the agency considers to have been demonstrated
in an already approved application.

a)

b)

For each investigation identified as "essential to the approval," has the
investigation been relied on by the agency to demonstrate the effectiveness of a
previously approved drug product? (If the investigation was relied on only to
support the safety of a previously approved drug, answer "no.")

Investigation #1 YES/__/ NO /i/
Investigation #2 YES/_/ NO/__/
Investigation #3 YES/ / NO/_/

If you have answered "yes" for one or more investigations, identify each such
investigation and the NDA in which each was relied upon:

NDA # Study #
NDA # Study #
NDA # Study #

For each investigation identified as "essential to the approval,” does the
investigation duplicate the results of another investigation that was relied on by the
agency to support the effectiveness of a previously approved drug product?

Investigation #1 YES/_ _/ NO / X/
Investigation #2 YES/_/ NO/__/
Investigation #3 YES/__/ NO/_/

If you have answered "yes" for one or more investigations, identify the NDA in
which a similar investigation was relied on:

NDA # Study #
NDA # Study #
NDA # Study #

Page 6



r—

c) If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the
application or supplement that s essential to the approval (i.e., the investigations
listed in #2(c), less any that are not "new"):

Investigation #_, Study # Qi- 02~ 26~ O ("Dr-(ﬂc,\dgrg

Investigation #_, Study #

Investigation #_, Study #

To be eligible for exclusivity, a new investigation that is essential to approval must also
have been conducted or sponsored by the agplicant. An investigation was "conducted or
sponsored by" the applicant if, before or during the conduct of the investigation, 1) the
applicant was the sponsor of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in interest) provided substantial support for the
s?gir. Ogdmarily, substantial support will mean providing 50 percent or more of the cost
of the study.

a) For each investigation identified in response to question 3(c): if the investigation
was carried out under an IND, was the applicant identified on the FDA 1571 as the

sponsor?
Investigation #1 !
!
IND # YES /_ /! NO ’Xj’ Explain:

Investigation #2 !
!

IND # YES/ _/ 1 NO/__/ Explain:
—

!

(b)  For each investigation not carried out under an IND or for which the applicant was
not identified as the sponsor, did the applicant certify that it or the applicant's
predecessor in interest provided substantial support for the study?

Investigation #1 !

!
YES /_/ Explain ! NO/__/ Explain

S S QQS\tf\" !

Shuda_drua. '
Y J .
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Investigation #2 !
]

YES/ _/ Explain { NO/ / Explain

tam - e G n1

(©) Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe
that the applicant should not be credited with baving "conducted or sponsored” the
study? (Purchased studies may not be used as the basis for exclusivity. However,
if all rights to the drug are purchased (not just studies on the drug), the applicant
may be considered to have sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

YES/__/ NO / K/
If yes, explain:
Y4
8/ M
A \\b%\cﬂ

Signature Date
Title g & (onege
B ISI _ 11/25/92
Signatufe of Division Director Date
cc: Original NDA Division File  HFD-85 Mary Ann Holovac
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PEDIATBIC PAGE
{Complete for all original applications and all efficacy supplements)

G @2 - —
CNDDIPLAIPMA # NERIOTEN Supplement # _________ Circle one: SE1 SE sea SE4 SES SE6
vu\@f‘"‘\\pc\ ?me* c C "[o _Bo.(v&
HFAD_Z2C Trade and generic names/dosage form: (o €enndse O@O‘fﬂ Actlon @ AE NA

Applicant My Lo Procenacedn® o%herapeutic Class __ S 4{08\01 0 Top el Grahanxbiod

Indication(s) previously approved A

Pediatric information in labeling of approve mdlcatlon s) is adequate madeq ate
N foc, n\?é'—a:n U.)Nf\ e u up.q' Qn‘h’“‘““ Cx,»cl-mﬁ bdQ“'LUCL\
Indication in this application'.a Sxac ealts an A ol ok dressass owr (For supplemen

answer the following questions in relation to the proposed indication.)

L 1. PEDIATRIC LABELING IS ADEQUATE FOR ALL PEDIATRIC AGE GROUPS. Appropriate
information has been submitted in this or previous applications and has been adequately summarized
in the labeling to permit satisfactory lubeling for all pediatric age groups. Further information is not

required.

—_—2. PEDIATRIC LABELING IS ADEQUATE FOR CERTAIN AGE GROUPS. Appropriate information
has been submitted in this or previous applications and has been adequately summarized in the
labeling to permit satisfactory labeling for certain pediatric age groups (e.g., infants, children, and
adolescents but not neonates). Further information is not required.

— 3. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information
is required to permit adequate labeling for this use. .

—_—a. A new dosing formulation is needed, and applicant has agreed to provide the appropriate
formulation.

—b. A new dosing formulation is needed, however the sponsor is gither not willing to provide it or is
in negotiations with FDA.

—-C. The applicant has committed to doing such studies as will be required.
— (1) Studies are ongoing,
—— (2) Protocols were submitted and approved.
—— (3) Protocols were submitted and are under review.
(4) if no protocol has been submitted, attach memo describing status of discussions.

om——

—d. If the sponsor is not willing to do pediatric studies, attach copies of FDA's written request that
such studies be done and of the sponsor's written response to that request.

—_Aa. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has little potential for use in
pediatric patients. Attach memo explaining why pediatric studies are not needed.

-5 if none of the above apply, attach an explanation, as necessary.

ATTACH AN EXPLANATION FOR ANY OF THE FOREGOING ITEMS, AS NECESSARY.

/S 5[a7(42

Sighature of Preparer and Title ' Date

-
cc: OrigNDAPLAPMA # A KD

HFD-2)2410 /Div File

NDA/PLA Action Package

HFD-006/-SBimetead (plus, for CDER/CBER APs and AEs, copy of action letter and labeling)

NOTE: A new Pediatric Page must be cémpleted at the time of each action even though one was
prepared at the time of the last action. (revised)

o /S/ . Neq 24 /52¢€
T d 7

educed O e

) 1¢ / CQ/& (2 ‘8 —
Division Db Dt



PEDIATRIC PAGE

{Complete for all original applications and all efficacy supplements)

NDA/REA/PMA # 19- T3 A Supplement # ____—— Circle one: SE1 SE2 SE3 SE4 SE5
SE6 £
(S, @
Suposnion Rander for 5'b Tpial Soludv
HFD-520 Trade and generic names/dosage form: Action: AP . NA

Applicant Wﬁhempeunc Class TOO\CQ&

Indication(s) previously approved N/ A

Pediatric information in labeling ofTﬁ‘gproved indication(s) is adequate _& inadequate ____
Q.\M‘o;; %OAQMW'*\Q\Q.L O~whareaouinod Wﬁow Dokl G htchon

Indication in this application rocd L) S ropognad Quudoonalln o (For

suppiements, answer the following questlons in relatnon to the proposed indication.) @ ‘4G

_\'L 1. PEDIATRIC LABELING IS ADEQUATE FOR ALL PEDIATRIC AGE GROUPS. Appropriate
information has been submitted in this or previous applications and has been adequately
summarized in the labeling to permit satisfactory labeling for all pediatric age groups. Further
information is not required.

2. PEDIATRIC LABELING IS ADEQUATE FOR CERTAIN AGE GROUPS. Appropriate information
has been submitted in this or previous applications and has been adequately summarized in the
labeling to permit satisfactory labeling for certain pediatric age groups (e.g., infants, children,
and adolescents but not neonates). Further information is not required.

3. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further
information is required to permit adequate labeling for this use.

a. A new dosing formulation is needed, and applicant has agreed to provide the appropriate
formulation.
b. A new dosing formulation is needed, however the sponsor is either not willing to provide it

or is in negotiations with FDA.

The applicant has committed to doing such studies as will be required.

{1} Studies are ongoing,

{2) Protocols were submitted and approved.

(3) Protocols were submitted and are under review.

(4] if no protocol has been submitted, attach memo describing status of discussions.

T

If the sponsor is not willing to do pediatric studies, attach copies of FDA’s written request
that such studies be done and of the sponsor’s written response to that request.

___ 4. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has little potential for use in
pediatric patients. Attach memo explaining why pediatric studies are not needed.

__ 5. if none of the above apply, attach an explanation, as necessary.
ATTACH AN EXPLANATION FOR ANY OF THE FOREGOING ITEMS, AS NECESSARY.

TS’ - @mo . M“’“L”ii’m

Sré@tore of Preparer and Title

ce: OrigNDAJPLAIPMA # 19-¥32.
HEE%‘ g')so [Div File
C Action Package/

HFD-006/ SOImstead (plus, for CDER/CBER APs and AEs, copy of action letter and {abeling)




NOTE: A new Pediatric Page must be completed at the time of each action even though one was prepared
at the time of the last action. (revised 9/12/96)



Consult #834 (HFD-520)

SULFAMYLON mafenide acetate powder for topical solution

There were no look-alike/sound-alike conflicts or misleading aspects noted with
the proposed proprietary name. However, the Committee feels the proper established
name for this product is mafenide acetate for topical solution. Powder is no longer
included in USP monograph titles.

The Committee has no reason to find the proposed proprietary name unacceptable.

[i/ B/1B/4 7, chair

CDER Labeling anc]' Noménclatire Committee




DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Office of Orphan Products Development/HF-35)
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

December 12, 1997

Mylan Pharmaceuticals Inc.
781 Chestnut Ridge Road

P.O. Box 4310

Morgantown, WV 26504-4310

Attention: Frank R. Sisto
Executive Director, Regulatory Affairs

Dear Mr. Sisto:

Reference is made to your designated orphan product submitted pursuant to section 526 of the
Federal Food, Drug, and Cosmetic Act for mafenide acetate solution (Sulfamylon®)
(application #90-478).

We also refer to your December 9, 1997 submission in which you requested to amend your
designated indication to coincide with the proposed marketing indication.

We have completed our review of your submission. The revised designated indication for
mafenide acetate solution is for use as an adjunctive topical antimicrobial agent to control
bacterial infection when used under moist dressings over meshed autografts on excised burn
wounds.

If you need further assistance or have additional questions, please feel free to contact
Ms. Erica McNeilly at (301) 827-0983.

Sincerely yours,
~ 7/
Marlene E.Iléffﬁerf MD M P~

Rear Admiral, United States Public Health Service
Director, Office of Orphan Products Development



cc:
HFD-85/M.A .Holovac
HFD-520/M.Dillon-Parker »

HF-35/0P File #90-478

HF-35/chron

HF-35/EKMcNeilly 12/12/97 amend478.wpd



NDA 19-832

31 1ee7

Mylan Pharmaceuticals, Inc.
Attention: Frank R. Sisto

Executive Director, Regulatory Affairs
781 Chestnut Ridge Road

P.O. Box 4310

Morgantown, WV 26504-4310

Dear Mr. Sisto:

Please refer to your pending March 31, 1997 new drug application resubmitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Sulfamylon® (mafenide acetate, USP)
Powder for 5% Topical Solution.

We also refer to your amendment dated June 23, 1997.

To complete our review of the methods of sterilization section of your submission, we request
the following:

1. Concerning validation of the I sterilization of the product the
following information should be submitted:

a. The Process

b.  The Packaging of the Product

The packaging of the product within the shipping carton and within the carrier
should be described. .

C. Dose Mapping Studjes .-
4

Dose mapping studies for identification of low and high dose sites and
demonstration of uniformity and reproducibility of the process should be
described.



NDA 19-832
Page 2

d.  Microbiological Methods and Control

The microbiological method and controls used to establish, validate, and audit
the efficacy of the cycle should be described.

e.  Monitoring Stabili

The program for monitoring the stability of the packaging and the microbial
integrity of the container-closure system barrier over the claimed shelf life
should be described.

2. Concerning the storage of the prepared solution:

A seven day holding time for a sterile solution is lengthy. The labeling should specify
storage conditions. The storage time for the prepared solution should be validated or
reduced.

We would appreciate your prompt written response so we can continue our evaluation of your
NDA.

If you have any questions, please contact Maureen Dillon-Parker, Project Manager, at (301)
827-2125.

Sincerely yours,

sl

David B. Katague, Ph.D.“

Team Leader, Chemistry

Division of Anti-Infective Drug Products
Office of Drug Evaluation IV

Center for Drug Evaluation and Research



NDA 19-832
Page 3

cc:
Original NDA 19-832

HFD-520/Div. Files

HFD-520/PMS/M.Dillon-Parker

HFD-520/TLClin/Roberts

HFD-520/Clin/Bostwick

HFD-830/Chem/Timper . % 1[3\1¥1
HFD-830/TLChem/Katague

HFD-805/Consult file/Stinavage

HFD-830/0ONDC Division Director (only for CMC related issues)

Drafted by: mdp/July 30, 1997/NDAFile\N19832.cmc

Initialed by: y"\O¢

final: f?/;.’q}

INFORMATION REQUEST (IR)



MEMORANDUM OF CONFERENCE

Date: June 23, 1997

Representing Mylan Pharmaceuticals:
John O’Donnell
Andrea Miller

Representing HFD-520:
David Bostwick
Maureen Dillon-Parker
Robert Whiddon, Ph. D.
James Timper

Subject: NDA 19-832, Sulfamylon Solution, 5%.

The Mylan representatives came in to drop off an amendment to the chemistry section of
this NDA. Additional submissions to the application are still pending as follows:

1. Statistical amendment (to be delivered June 24, 1997). This amendment will correct
some minor errors in the data disks and provide additional analyses on the Cincinnati
study.

2. Clinical amendments. The first of these is to be delivered around July 1, 1997, and
will correct tables in the original submission which were in error because of
incompatibility between computer software packages. The second amendment will be
submitted about August 1 and is to contain the data on the patients in the study who
did not receive either double antibiotic solution or Sulfamylon Solution. This
information was requested by HFD-520 in order to provide a second control group,
which could possibly be used as a historical control.

3. A genotoxicity using mammalian cells is to be submitted for review by Dr. Ellis
around July 15.

Thus, it appears that the data package for this NDA will not be complete until about
August 1. (The NDA was originally resubmitted on April 1, 1997).

A

Dawvid é Bostwick; Clinic;l Reviewer

cc: NDA 19-832

HFD-520/Bostwick
<HED-520/Dillon-Parker>

HFD-520/Roberts
HFD-520/Ellis
HFD-530/Lin
HFD-340
HFD-240



NDA 19-832

Mylan Pharmaceuticals, Inc.
Attention: Peter Bruce Bottini, Ph.D.
781 Chestnut Ridge Road

P.O. Box 4310

Morgantown, WV 265044310

Dear Dr. Bottini:

Please refer to your new drug application submitted pursuant to section 505(b) of the Federal
Food, Drug, Cosmetic Act for Sulfamylon Solution, 5%.

We also refer to the teleconference between representatives of your firm and FDA on February
26, 1998.

As requested, a copy of our minutes of that teleconference are enclosed.

If you have any questions, please contact Maureen Dillon-Parker, Project Manager, at (301)
827-2120.

Sincerely yours,

_ IS

Gary K. Chikami, M.D.

Director

Division of Anti-Infective Drug Products
Office of Drug Evaluation IV

Center for Drug Evaluation and Research

Enclosed documents:
Minutes (4 pages)



NDA 19-832
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cC:
Original NDA 19-832
HFD-520/Div. Files
HFD-520/Tech/MtgFile/Evans
HFD-520/TLC/Roberts
HFD-520/CR/Bostwick
HFD-725/TLStat/Flyer
HFD-725/TLStat/Lin
HFD-725/Stat/Li
HFD-520/PM/DillonParker

Drafted by: mdp/April 23, 1998/n19832.1tr
final: April 23, 1998

GENERAL CORRESPONDENCE (MINUTES SENT)



TELECONFERENCE MINUTES

Meeting Date: February 26, 1998

Time: 1:30-2:30 p.m.

NDA # & Drug Name: NDA 19-832, Sulfamylon 5% Solution
External Participant: Mylan Pharmaceuticals

Type of Meeting: To discuss the Clinical Confirmatory Trial
Protocol

Meeting Chair: Maureen Dillon-Parker, Project Manager

External Participant Lead: Peter B. Bottini
Director, Regulatory Affairs Associate

Meeting Recorder: Maureen Dillon-Parker
Project Manager

FDA Attendees:

Gary Chikami, M.D., Division Director

Rosemary Roberts, M.D., Team Leader, Clinical

David Bostwick, Clinical Reviewer

Daphne Lin, Ph.D., Team Leader, Statistics

Yulan Li, Ph.D., Statistical Reviewer

Paul Flyer, Ph.D., Team Leader (HFD-530) Statistics
Maureen Dillon-Parker, Project Manager

External Attendees:

Peter B. Bottini, Pharm.D., Director

John O'Donnell, M.D., Research and Development

Tom Clark, M.D., Medical Director

Andrea Miller, Manager, Regulatory Affairs

Pat McGrath, Ph.D., Assoc. Director, Clinical Research
Bill Richardson, President/CEO, Dow Hickam



Mylan - Sulfamylon Solution 5%
Telecon Minutes - 2/26/98
Page 2

A, Meeting Objectives:

L To discuss the Clinical Confirmatory Trial draft
protocol dated 17 January 1998.

B. Discussion Points:

L] A facsimile was sent on February 25, 1998, requesting
that a labeling change be made to the

section of the package insert. The
current insert reads

The Sponsor proposed revising this
statement to read as follows:

COMMENTS ON THE PROTOCOL:

L The sponsor will explore the issue of blinding. The
Division recommends blinding because of the different
standards-of-care (SOC) and inability to use a placebo.
The sponsor stated that this may be difficult because
the double-antibiotic may be the only clear antibiotic,
the rest are slurry's, gauzes, chlorhexidines, etc.

® If treatment cannot be blinded, the evaluation of the
outcomes should be blinded. All treatment failures must
be well documented.



" Mylan - Sulfamylon Solution 5%
Telecon Minutes - 2/26/98

Page 3

The Sponsor intends to classify infectious graft loss
at any time point as a failure.

Regarding the concomitant medications, the Division
would like as much information as possible for
evaluation (i.e., start/stop dates, dosages, etc).

Sponsor stated that graft survival rates are high in
most hospitals, therefore, they are concerned with
designing an equivalence trial which owuld require a
large sample size.

The sponsor must provide evidence (documentation) that
the standard-of-care is active.

The sponsor stated that there is no literature on the
use of gauze with petrolatum as an active control and
its effectiveness on preventing graft loss.

The Division stated that if the sponsor develops an
equivalence trial, information on the the activity of
the SOC must be submitted. The sponsor stated that the
literature contains information on the reduction of
microbes, but not on graft loss.

The Division questioned the role of an interim analysis
in that study.

The Sponsor should consider stratifing the
randomization by burn size (20-40% and 40-60%) .

If equivalence is demonstrated then the label will be
adjusted to reflect this.

If clinical benefit is not demonstrated, other benefits
to the patient will be considered; however, under the

Subpart H regulations, if no benefit is established for
sulfamylon solution 5% in this patient population, then-
the product could be removed from the market.



Mylan - Sulfamylon Solution 5%
Telecon Minutes - 2/26/98

Page 4
C. Decisions (agreements) reached/Information to be submitted:

L The sponsor will explore the issue of blinding.

L Revision to the section is
acceptable, but may be revised in the future.

] The concomitant medications should be carefully
documented by the investigators.

] The sponsor must provide evidence (documentation) that
the standard-of-care is active.

L If the sponsor develops an equivalence trial,
information on the the activity of the SOC must be
submitted.

L The statistical analysis plan should be provided for
review.

L The Sponsor should revise the protocol and submit

another draft for review.

D. Unresolved issues or issues requiring further discussion:

Division will review the revised protocol when submitted and
schedule a teleconference to discuss.

Action Items:

Item

Responsible Person Due Date

Submit revised protocol Mylan As available

Signature, minutes preparer. e

" /S/

- oo

Concurrence Chair (or designated signatory): _ /S/



Mylan - Sulfamylon Solution 5%
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cc: NDA 19-832
Division File
HFD-520/DiVDir/Chikami/rd 4/25/98
HFD-520/TLC1in/Roberts/rd 4/23/98
HFD-520/MO/BOStwiCk/rd 4/21/98
HFD-725/TLStat/Lin/rd 4/17/98
HFD-725/Stat/Li
HFD-SBO/TLStat/Flyer/rd 4/17/98
HFD-520/PMS/Dillonparker/tc\N19832.tc
rd/mdp/April 14, 1998
ft/mdp/April 27, 1998



TELECONFERENCE MINUTES

Meeting Date: November 18, 1997

Time: 10:00-10:30 a.m.

NDA # & Drug Name: NDA 19-832, Sulfamylon 5% Solution
External Participant: Mylan Pharmaceuticals

Type of Meeting: To discuss the Labeling and approvability under
Subpart H.

Meeting Chair: Maureen Dillon-Parker, Project Manager

External Participant Lead: Peter B. Bottini
Director, Regulatory Affairs Associate

Meeting Recorder: Maureen Dillon-Parker
Project Manager

FDA Attendees:

David Bostwick, Clinical Reviewer
Maureen Dillon-Parker, Project Manager

External Attendees:

Peter B. Bottini, Pharm.D., Director

John O'Donnell, M.D., Research and Development

Frank Sisto, Regulatory Affairs

Andrea Miller, Manager, Regulatory Affairs

Pat McGrath, Ph.D., Assoc. Director, Clinical Research

A. Teleconference Objectives:

L To discuss the Sulfamylon Labeling and the issues for
approvability (Subpart H)

B. Discussion Points:

. Discussed the difficulty in publicizing control
medications from the Adverse reactions section that are
not approved.

] The labeling will have to be reviewed by the Division
of Drug Marketing and Advertising (DDMAC) .



Mylan - Sulfamylon Solution 5%
Telecon Minutes - 11/18/97

Page 2

Discussed the numbers of patients that had convulsions
and inhalation injury together. Mylan stated that 3
patients had pulmonary injury on
admission. They will check and see if the patients had
underlying seizures prior to injury.

Mylan will complete the double antibiotic (DAB) column
of the labeling.

Mylan stated that most of the 12 patients with
respiratory insufficiency had inhalation injuries also.

FDA stated that the drug may be approved under the
Subpart H - Accelerated Approval regulations [21 CFR
314.500]. This requires them to conduct a clinical
confirmatory trial. The purpose of the trial would be
to validate the surrogate endpoint.

Mylan stated that they would work with Dr. McCauley
(consultant to Mylan) on a proposed draft protocol for
the clinical confirmatory study and would submit a
draft protocol for our review.

Mylan stated that sponsor/investigator IND holders are
no longer activating the IND's as they are waiting for
the drug to be approved.

Mylan informed the Division that the mock-up carton and
container labeling is being submitted this week, and
that a letter should be received from the Orphan Drug
Division reflecting the indication change.

/S/

~—

Signature, minutes preparer:_._ .

\_/

IS/

Concurrence Chair (or designated signatory):.__ - : .

-
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HFD-520/MO/Bostwick/xrd
HFD-520/PMS/Dillonparker/tc\N19832.118
rd/mdp/November 30, 1997
ft /mdp/December 5, 1997



MEMORANDUM OF TELPHONE CONVERSATION

NDA 19-832
Date: September 17, 1997

Between: Dr. Glenn Warden
Shriners Institute Burn Center
Cincinnati, Ohio

Dr. John O’Donnell

Dr. Bruce Bottini

Dr. Tom Clark

Mylan Pharmaceuticals
Morgantown, West Virginia

and:

David Bostwick
HFD-520

This telecon concerned the clinical study performed by Dr. Warden in support of Mylan’s
NDA for Sulfamylon Solution, 5%. I had the following questions for Dr. Warden:

1. Q: How did he choose which patients to begin on Double Antibiotic (DAB) solution as
opposed to beginning them on DAB plus Sulfamylon?

A: In general, Dr. Warden picked smaller, less complicated burns to begin with DAB.
He began with DAB plus Sulfamylon when the patient was known or suspected to
have Pseudomonas colonization, or when the patient was a transfer from another
facility.

2. Q: Since some patients who began on DAB later had to switch to DAB plus Sulfamylon,
why weren’t all patients started on the combined regimen?

A: Dr. Warden did not start all patients on the combined regimen because he has an
investigator IND for Sulfamylon, and each patient entered required more paperwork.
Having seen the data in support of the NDA, he stated that he now starts all his .
patients on the combined regimen.

3. Q: How was the combined regimen arrived at?

A: Dr. Warden uses DAB for S. arireus and Sulfamylon for Pseudomonas. He feels
both are necessary to give a sufficiently wide spectrum of activity.

304)—3 MDA : /S/

HEO - 340 David Bostwick
wFo- 520 o
-5 e | Gurirc KD S0 /.b"('/(,.&.m.
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2 IVLAN PHARMACEUTICALS INC

o1 Chestnut Ridge Road « P. O. Box 4310 « Morgantown, West Virginia 26504-4310 US.A. » (304) 599-2595

_. o By

Bary Chikami, M.D.

gling Division Director

enter for Drug Evaluation and Research
Aaion of Anti-Infective Drug Products
'ITENTION-DOCUMENT CONTROL ROOM
3201 Corporate Boulevard, HFD-530
Rockville, MD 20850

RE: SULFAMYLON® (Mafenide Acetate, USP)
FOR 5% TOPICAL SOLUTION
NDA 19-832
ENVIRONMENTAL ASSESSMENT -
REQUEST FOR CATEGORICAL EXCLUSION

Yoar Dr. Chikami:
B }‘Aqu;
-  Pursuant to 21 CFR 25.15(d) and 25.31(b), Mylan Pharmaceuticals Inc. requests
gorical exclusion from the requirement to prepare and submit an Env:ronmental
ant for this application. In support of this request, we submit:

N 1)‘:pb - as provided by 21 CFR 25.31(b) approval of this NDA will result in an
- increase in the use of the active moiety with an estimated concentration
(see Appendix 1) of the substance at the point of entry into the aquatic
environment which is below one part per billion, and

v L ¢. that to the applicants knowledge, no extraordinary circumstances exist.



—

APPENDIX |

& Calculation of Expected Introduction Concentration - Aquatic for NDA 19-832
Sulfamylon® (Mafenide Acetate, USP) for 5% Topical Solution

- 7. o8

2 Aquatic (ppm) = A x B X C x D’

p A = Kg/year production

b " >* B = 1/Liters per day entering POTW's*
el v .C = year/365 days

®.13°0 = 10° mg/kg (conversion factor)

S

sz x 10" Liters per day entering POTW's

r producuon estimates mafenide acetate = 15,000 kg

; m[, -t.r
; tﬂh year production estimates mafenide = 11,343 kg

‘1 OOOKQX M.W. Mafenide (186.24) = 11,343 kg
hy: M.W. Mafenide Acetate (246.29)

e Lo iy AR

A P{"“;‘;

RIC - Aquatic (ppm) = 11,343 x 1 x 1 x 10°
Ak - 1.115 x 1011 365

. z..,r'..'

Aed

,..ppm = 27.9 x 10° = 0.000279

3~ el - .

’ {gan s -

o g& ppb= 0.279

RS "

s Al

b A 3

y ﬁ;_
1 '

K" : Guidance for Industry for the Submission of an Environmental Assessment in Human
Applumons and Supplements (CDER) November 1995; p. 14.




MYLAN PHARMACEUTICALS INC

781 Chestnut Ridge Road » P. O. Box 4310 « Morgantown, West Virginia 26504-4310 U.S.A. « (304) 599-2505

FEB 25 1998 '3‘-

P

ocommmome  ORIGINAL

Division of Anti-Infective Drug Products
Office of Drug Evaluation IV

Center for Drug Evaluation and Research

Food and Drug Administration LABELING CORRESPONDENCE
ATTENTION - DOCUMENT CONTROL ROOM

9201 Corporate Boulevard, HFD-530

Rockville, MD 20850

1

RE: NDA 19-832
SULFAMYLON® (Mafenide Acetate, USP) For 5% Topical Solution

Dear Dr. Chikami:

Reference is made to the New Drug Application identified above, that is currently pending final
approval. As was previously discussed with the Division, Mylan is proposing a revision in the

section of the package insert. Mylan wishes to discuss this revision with the
Division during the scheduled February 26, 1998 telephone conference.

The proposed revision in the section of the package outsert is as
follows:

] Current Insert Proposed Changes’

'Strikeouts refer to proposed deletions and §i  taxt to proposed additions.

This revision is supported by data found in the Fort Sam report, Retrospective Review of Current and
.Historical Use of Sulfamylon® (mafenide acetate, USP) 5% Topical Solution in the Treatment of Burned
Soldiers: 1968 - 1996, provided in the'March 27, 1997 amendment to the referenced NDA. In the Fort
Sam study, dressings were soaked with Sulfamylon® 5% Topical Solution every six to eight hours. A
Copy of page of the Fort Sam study that describes the method of administration of Sulfamylon® 5%
Topical in the management of burn patients receiving skin grafts is attached.

NDASULFAMY\LETTER 022498
@ Numoers Information Systems (304) 2856404 Purchasing {304) 596-5401
(304) 2856403 Label Control (800) 848-0463 Quality Control (304) 598-5407
(304) 599-7284 Legot Services (304) 598-5408 Reseorch & Development (304) 285-6409
(304) 509-7284 Maintenance & Engineering (304) 508-5411 Soles & Morketing (304) 598-3232

(304) 596-5406 Medical Unit (304) 598-5445
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|

!Gary Chikami, MD
Page 2 of 2

This amgnment is provided in duplicate. Should you have any questions or comments regarding this
submission, please contact the undersigned by telephone at {304) 599-2595, ext. 660 -y
- at (304) 285-6407. . ext. 0, or by facsimile

| Sincerely,

i Frarik R. Sisto
| Executive Director
Regulatory Affairs

enclosures

;L
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781 Chestnut Ridge Road « P. O. Box 4310 « Morgantown. West Vlrgnntc 26504-4310 U.s. A . (304) 599-2595

Gary K. Chikami, M.D. FEB |2 1398

Division of Anti-Infective Drug Products
Office of Drug Evaluation IV , .
Center for Drug Evaluation and Research .~ | . = .~
Food and Drug Administration

ATTENTION-DOCUMENT CONTROL ROOM

g201 Corporate Boulevard, HFD-530

Rockvilie, MD 20850

RE: SULFAMYLON® (Mafenide Acetate, USP)
Powder for 5% Topical Solution
NDA 19-832

Dear Dr. Chikami:

Mylan's March 27, 1997 amendment to the above referenced application lists the dimensions of the packaging
system for the Sulfamyion product as being 4" x 6 2" with a seal area of 1/4" (refer to Vol. 2, p. 3-184). Based
on the production experience to date it has been found desirable to make a slightly larger package in order
to prevent both excessive stretching of the sealed sides of the pouch and potential powder blow-back during
the filing process.

N - N
S aflr N

FEEPN

The nominal dimensions of the pouch have therefore been changed to 4%" x 7" with a seal area of 3/8". No
other changes have been made to the package and no changes in the quality of the product are anticipated
as a result of the change in package size. Based on our previous commitment, the first three production lots
and a: least one lot yearly thereafter will be entered into the long-term stability monitoring program for this
produc:

Py
I AT . S AL ROT U
NSt N R§

Pursuant to 21 CFR 314.60(c), we certify that a true copy of this amendment. as submitted to the Cenier for
Drug Evaluation and Research, Division of Anti-infective Drug Products, has been forwarded to the FDA's
Baltimore District Office.

This amendment is provided in duplicate. Should you have any questions or comments regarding this
submission, please contact the undersigned at (304) 599-2595, ext. 8600 or via facsimile at (304) 285-6407.

Sincerely.

/

/(" =
Frank R. S|sto

Executive Director

Regulatory Affairs

FRSAImM

enclosures < -

[RDLIB ND£. St FAMYIPACKAGING-SIZE-CHANGE_021298 WPD

e R T =2 monon Systems (304, 2856404 Burchosing (304) £96-5401

- (304 2856403 .coe: Conrre: (BOC) B48-0463 Quaiiry Conrro! (304) 508-5407

,:"P"‘?— (304 57¢-7284 ego Services (302} 598-5408 Research & Deve zoment (304) 2856409

; VE/eIDmen (304 596-7284 'z ~renonce & Engineenng (3041 596-5411 Soles & Manenng (304) 598-3232
Ress.ces (30¢; 598-5306 Mea zat unr (304) 598-5448

e e T P EF S DN VI K Ty




MYLAN PHARMACEUTICALS INC
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781 Chesfnuf Ridge Rood e P. O. Box 4310 « Morgantown, West erglmc 26504- 4310 U S A e (304) 599-2563

Gary K. Chikami, M.D., Director %r‘/

Division of Anti-Infective Drug Products
Office of Drug Evaluation IV

Center for Drug Evaluation and Research .
Food and Drug Administration LABELING CORRESPONDENCE
ATTENTION - DOCUMENT CONTROL ROOM

9201 Corporate Boulevard, HFD-530

Rockville, MD 20850

RE: NDA 19-832
SULFAMYLONE (Mafenide Acetate, USP) For 5% Topical Solution

Dear Dr. Chikami:

Reference is made to the New Drug Application identified above, that is currently pending final
approval, to the Agency’s November 26, 1997 “approvable” letter that contained draft labeling and to
the Agency’s comments pertaining to the labeling that were forwarded to Mylan by facsimile on
January 15, 1998. At this time Mylan wishes to amend this application to provide final printed labeling.
. Enclosed are sixteen copies of each of the following:

.

- -

. Final Printed Package Insert
] Printer’'s Proof Packet Labeling
. Printer's Proof Carton Labeling

Ot the sixteen copies provided, ten copies are individually mounted on card stock paper and the
remaining six copies are provided in the white Tyvex® envelope attached to this submission. The
enclosed labeling is identical in content to the draft labeling provided in the Agency’s November 26,
1997 letter except for revisions made in accordance to the Agency’s comments provided in the January
15, 1998 facsimile.

This amendment is provided in duplicate. Should you have any questions or comments regarding this
submission, please contact the undersigned by telephone at (304) 533-2585, ext. 6600, or by facsimile
at (304) 285-6407.

Sincerely,

é//w

Frank R. Sisto
Executive Director
Regulatory Affairs

enclosures
F—"2x umoer; » mtormatior Sverems (304} 2650404 Purchasing (304 59
¢ (304) 2856403 _obel Contre (800) 846-0463 Quolity Control (304 59t
o (304) 599-7284 _egoi Senvice: (304} 5965408 Resecrch & Deveiopmen: (304; 28
B.c Tomen: (304) 599-7284 tYomntenance & Engineenng (302) 598-5411 Soles & Morketng (304) 56¢

$ozes (304) 598-540¢6 Medica, Un (304) 596-5445
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| MYLAN PHARMACEUTICALS INC

781 Chestnut Ridge Road e P. O. Box 4310 « Morgantown, West Virginia 26504-4310 U.S.A. e (304) 599-2595

October 09, 1997 [6C/

Gary Chikami, M.D. ORIG AMENDMENT
Acting Division Director
Center for Drug Evaluation & Research
Division of Anti-Infective Drug Products
ATTENTION - DOCUMENT CONTROL ROOM
9201 Corporate Boulevard, HFD-530
i Rockville, MD 20850 CMC AMENDMENT

RE: NDA 19-832: SULFAMYLON® (Mafenide Acetate, USP)
for 5% Topical Solution

Dear Dr. Chikami:

j Reference is made to the pending New Drug Application identified above for SULFAMYLON® for 5%
Topical Solution, and to Mylan’s March 27, 1997, June 23, 1997, and August 29, 1997
amendments to this NDA. The March 27, 1997 amendment contained a revised Chemistry,
Manufacturing, and Controls section that included an Environmental Assessment. Mylan’s June 23,

19987 amendment was a CMC amendment regarding the process submitted in
response to the Agency’s comments dated May 07, 1997. Mylan‘s August 29, 1997 amendment
was also a CMC amendment regarding the process submitted in response to the

| Agency’s comments dated July 31, 1997,
The purposes of this submission are as follows:
1. Replace the Environmental Assessment submitted in the March 27, 1997 amendment

with a Request for a Categorical Exclusion from the requirement to submit an
Environmental Assessment;

2. Update the SULFAMYLONS® for 5% Topical Solution stability
submitted in Mylan’s June 23, 1997 amendment;

3. Revise the storage directions of the prepared solution submitted in the August
29,1997 to note that the solution can be stored at room temperature instead of
refrigeration;

4, Provide for as an additional microbiological testing facility.

ron |

Mylan’s March 27, 1997 amendment provided an abbreviated Environmental Assessment. A purged
copy of the Environmental Assessment for FOI release was submitted in the June 23, 1997
amendment. On July 01, 1997, the Division sent a facsimile to Mylan that contained comments on
the Environmental Assessment form the EA Review Team. However, the Food and Drug
Administration (FDA) amended the regulations regarding the requirements for the submission of an
Environmental Assessment after July 01, 1997. The final rule was published in the July 29, 1997
Federal Register (Vol. 62, No. 145). Pursuant to the revised regulations [21 CFR 25.15(d) and
25.31(b)), Mylan is requesting a categorical exclusion from the requirement to prepare and submit an
Environmental Assessment for this application. The Request for Categorical Exclusion is provided in
Attachment A. .

Numbers Inforrnation Systerms Q04) 2856404 Purcheaing (304) 508-5401
(304) 285-6403 Labe! Control (800) 848-0463 Quality Controt Q04) 590-5407
© (304) 599-7284 Legal Services (304 596-5408 Resaarch & Development (04) 2856409
DATR NP SULFAMYLOW A comond Mainfenance & Engineering (304) 506-5411 Sales & Marketing (04) 508-3232

Y (304) 596-5406 Medical Unit 00 506-5445




Gary Chikami, MD
Page 2 of 2

Two (2) months of stability data on three lots of SULFAMYLON® was submitted in
the June 23, 1997 amendment. Since that time, additional stability data has been
obtained. Attachment B contains three (3) months of stability data on three lots of
SULFAMYLON® under accelerated (40° C/75% Relative Humidity) and room temperature (25°
C/60% Relative Humidity) conditions. These three (3) lots were at
which is an intensity greater than Mylan anticipates using for sterilization. This dosage level was
chosen to enhance any possible chemical or physical derogation that may occur due to

Even at this level of exposure no deleterious effects are seen on potency, acetic acid
content, pH, related compounds or physical characteristics of SULFAMYLON®.

Based on the stability data on SULFAMYLON® submitted in the March 27,
1997 amendment and on the stability data of SULFAMYLON® that demonstrates
that does not impact the chemical or physical characteristics of SULFAMYLON®,

Mylan is requesting an 18 month expiration date.
P red Solution r irection

Mylan‘s response tc FDA Comment 2 contained in the August 29, 1997 noted that the stability data
supported SULFAMYLON® 5% Solution for eight days when stored under refrigeration. This
response indicated that the labeling would direct that the prepared solution be used in 48 hours of
preparation and stored under refrigeration. However, Mylan also submitted data in Volume 2 of the
March 27, 1997 amendment on page 3-222 (sterile saline) and on page 3-224 (sterile water) to
support that the SULFAMYLON® Solution does not produce bacterial growth after eight days when
stored at room temperature (27.5°+ 2.5° C). Therefore, Mylan is changing the labei instructions to
direct that the SULFAMYLON® 5% Solution be used within 48 hours of preparation and stored at
room temperature, 25° to 30° C.

Microbiological Testing
Microbiological testing performed for product release, stability, and the periodic audit of the

product’s sterilization process will be conducted by either Mylan Pharmaceuticals or
is a contract analytical facility located at

Pursuant to 21 CFR 314.96(b), we certify that a true copy of the technical section of this
amendment, as submitted to the Division of Anti-infective Drug Products, has been forwarded to the
FDA’s Baltimore District Office.

This amendment is provided in duplicate. One (1) desk copy has been sent to Dr. Temper under a
separate cover. Any questions or concerns regarding this amendment should be addressed to the
“attention of the undersigned at telephone number (304) §98-2595, ext. 6600 or via facsimile at
(304) 285-6407.

Sincerely,

flovag.

Executive Director, Regulatory Affairs

enclosures
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| %MYLAN PHARMACEUTICALS INC DUPLICATE

/ 781 Chestnut Ridge Road « P. O. Box 4310 « Morgantown, West Virginia 26504-4310 U.S.A. « (304) 599-2595

October 08, 1997

Gary Chikami, M.D.

Acting Division Director

Center for Drug Evaluation & Research
Division of Anti-Infective Drug Products
ATTENTION - DOCUMENT CONTROL ROOM
9201 Corporate Boulevard, HFD-530
Rockville, MD 20850 LABELING A

RE: NDA 19-832: SULFAMYLON® (Mafenide Acetate, USP)
for 5% Topical Solution

Dear Dr. Chikami:

Reference is made to the pending New Drug Application identified above for SULFAMYLON® for 5%
Topical Solution and to Mylan’s March 27, 1997 amendment to this NDA. The March 27, 1997
amendment contained draft labeling for the packet, carton and outsert for SULFAMYLON® POWDER
for 5% Topical Solution.

The purpose of this submission is to revise the draft labeling submitted in the March 27, 1997
amendment. Four (4) draft copies of the revised packet, carton and outsert are provided in
Attachment C. The labeling for the packet and carton was revised as follows:

1. Deleted the word from the official name of the product

2. indicated that the powder is sterile

3. Modified the storage statement to match the storage statement in the prescribing
information

The outsert was revised as follows:

1. Combined information for SULFAMYLON® Cream with information for
SULFAMYLONE® for 5% Topical Solution to provide a common outsert for both
products.

2. Expanded the CLINICAL PHARMACOLOGY and ADVERSE REACTIONS sections to
include additional data for SULFAMYLON® POWDER for 5% Topical Solution.

The sources of information for the revised outsert are the referenced NDA, amendments to the
referenced NDA and outserts approved for SULFAMYLON® Cream. The annotated outsert provided
in Attachment A references each information source. Annotations to the NDA and supplements to
the NDA are referenced by the date of the submission of the NDA/supplement followed by the
volume number and page number(s) where the information can be located. For example an
annotation of 03/27/97;2:3-1 to 3-6 references information found on pages 3-1 to 3-5 in Volume-2
of the March 27, 1997 amendment. Annotations to SULFAMYLON® Cream outserts include the date
that the outsert was approved by the Agency. For the convenience of the reviewer, the current
SULFAMYLON® Cream outsert approved on November 01, 1988 is provided in Attachment B. The
original SULFAMYLON® Cream outsert approved on January 24, 1968 is provided in Attachment C.




Gary Chikami, M.D.
page 2 of 2

This amendment is provided in duplicate. One (1) desk
! . . copy has been s i i
under 2 separate cover. Any questions or concerns regarding this amenS::etnot [s); DIZWd B recs
to the attention of the undersigned at telephone number {304) 589-2595, ext 66%% o?i'adfdres:sgtli
. ext, ia facsimile

at (304) 285-6407.

! Sincerely,

Frank R. Sisto
Executive Directer, Regulatory Affairs

enclosures
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July 22 1997

David ‘N. Feigal, Jr.,, M.D.

Acting Director

Center for Drug Evaluation & Research
Divisicn of Anti-Infective Drug Products
Document Control Room

8201 Corporate Boulevard

HFD-230

Rockville, MD 20850

RE: NDA 18-832: SULFAMYLONE (Mafenide Acetate. USF)
POWDER for 5% Topical Sciution

Dear Cr. Feigal:

Referance is made to the pending New Drug Application identified above for SULFAMYLON® Powder for 5%

Topical Solution and to Mylan's March 27, 1887 amendment to this NDA. The purpose of this submission is to
provide pharmacokinetic data on topical mafenide acetate and cata from the 149 patients who were excluded from
the data analyses submitted March 27, 1997.

Mylan reviewed the literature for information regarding the pharmacokinetics of SULFAMYLON®. Three
references were found that repcrt the pharmacokinetics of mafznide acetate following topicai applicaticn. The
three articles along with a summary of the available informaticn s provided in Part | of this amendment and
constitutes the pharmacokinetics section of this application.

As requested by the Agency, data for the 149 patients from the Cincinnat Study site who were not previously
submitted to the NDA is provided in Part Il of this amendment. These patients were exciuded from the analyses
submitted in the March 31, 1997 amendment because they did not receive DAB aione or DAB/SS5% alone as
initial autograft therapy and could not be used to determine the incremental benefit of S85%. Part Il of this
amendment contains a summary of the data from these patients along with their case report forms.

During the data resolution process of these 148 patients, it was discovered that two (2) patients had been
inappropriately classified as receiving initial treatment other than DAB alone or DAB/SS5% alone. The initial
treatment for both of these patients was DAB which qualified them for entry into the group of 438 patients
subjected to analysis. Therefore the key efficacy parameter of graft loss was re-analyzed with these two patients
inciuded. This re-analysis is provided in Part Il of this amendment. Although the addition of these two patients
slightly improved the performance of the DAB control group. the original conclusion that cases treated with SSS%
received an incremental benefit was not changed. Since the inciusion of these two cases did not change the
original conclusions, data for these two patients are presented in Part Il with the data for the 147 patients who did
not receive DAB alone or DAB/SS5% alone.

This amendment is provided in duplicate. Any questions or concerns regarding this amendment should be .
addressed to the attention of the undersigred at telephone number (304) 599-2595, ext. 6600 or via facsimile at

(304) 285-6407.
Sincerely,

%zﬁ

Frank R. Sisto
Executive Director, Regulatory Affairs

"""'er\?—- IOS_ ZER intormancr .sterrs Purcresing (3C4) 578-5401
surnng (304) 285-64C3 «cre Tonmo Suanty Control (3043 598-5407
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MYLAN PHARMACEUTICALS INC

- 2. 781 Chestnut Ridge Road « P. O. Box 4310 « Morgantown, West \frglmo 26504 4310 u s A . (304) 599 2595

June 27, 1997

David W. Feigal, Jr., M.D.

Acting Director

Center for Drug Evaluation & Research

Division of Anti-Infective Drug Products

Document Contrdl Room

9201 Corporate Boulevard

HFD-530 CLINICAL/STATISTICAL AND
Rockville, MD 20850 TOXICOLOGY AMENDMENT

RE:  NDA 19-832: SULFAMYLON® (Mafenide Acetate, USP)
POWDER for 5% Topica! Solution

Dear Dr. Feiga!:

Reference is made to the pending New Drug Application identified above for SULFAMYLON® and to
Mylan's March 27, 1997 amendment to the NDA. The purpose of this submission is to provide
replacement/additional pages to the March amendment and to provide the mutagenicity test report.

During a continued review of the March 27, 1997 amendment, Mylan identified errors and omissions in the
submission. PART | of this submission contains replacement and insertion pages that correct the noted
errors and omissions. The changes were minor textual and data changes. None of the changes were
determined to be major. The corrections described in this submission do not change any conclusion
regarding the safety or efficacy assessment of SULFAMYLON®.

Mylan has conducted a mutagenicity test to evaluate the ability of SULFAMYLON® to induce forward
mutations at the thymidine kinase locus in the mouse lymphoma L5178Y cell line. The study, "Mutagenicity
Test on Sulfamylon Acetate in the L5178Y TK +/- Mouse Lymphoma Forward Mutation Assay"

Study No. 18468-0-431) , was compieted on June 25, 1997. A copy of the final report for this study is
provided in PART Il of this submission. In addition, PART Il contains a copy of the protocol, that was used in
the conduct of the study. The study demonstrated that SULFAMYLON® was considered negative with and
without activation at the TK locus in L5178Y mouse lymphoma cells under the conditions used in this study.

PART 1il of this submission contains descriptions of statistical variables as requested in the Division’s June
20, 1997, facsimile. A copy of this facsimile is also provided in PART lil.

This amendment is provided in duplicate. Three (3) desk copies have been provided under separate cover.
Any questions or concemns regarding this amendment should be addressed to the attention of the
undersigned at telephone number (304) 599-2595, ext. 6600 or via facsimile at (304) 285-6407.

Sincerely,

| AL el U,

Frank R. Sisto /,
Executive Director, Regulatory Affairs s

enclosures
N ""‘“" Numbers Information Systems (304) 2856404 Purchasing (304) 598-5401
nstratid RDLIB IND SULFAM 2 Label Control (800) 848-0463 Quoity Control (304) 598-5407
O'A" “m" Legal Services (304) 598-5408 Resecarch & Development (304) 2856409

{25 Deveiopment (304) 599-7284 Maintenance & Engineefing (304) 598-5411 Sales & Morketing (304) 598-3232
Resources (304) 598-5406 Medicol Unit (304) 598-5445
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June 24, 1997

David W. Feigal, Jr., M.D.

Acting Director

Center for Drug Evaluation & Research

Division of Anti-Infective Drug Products

Document Control Room

9201 Corporate Boulevard

HFD-530 CLINICAL/STATISTICAL AMENDMENT
Rockville, MD 20850

RE: SULFAMYLON® (Mafenide Acetate, USP) POWDER for
5% Topical Solution
NDA 19-832
NEW INFORMATION

Dear Dr. Feigal:

Reference is made to the pending New Drug Application identified above for SULFAMYLON® and to
Mylan’s March 27, 1997 amendment to the NDA. The purpose of this submission is to amend the March
27, 1997 amendment with new statistical analyses and with replacement data disks.

The new statistical analyses provided in this submission are as follows:

1. Section | provides an additional analyses of the bootstrap method done to calculate odds
ratios and their corresponding 95%, 90% and 80% confidence intervals for three
endpoints: All Cause Graft Loss, Infectious Graft Loss, and Treatment Failure.

2. Section Il contains an addendum to the study report on the Cincinnati experience with 5%
Sulfamylon solution. The addendum report deals with the Kaplan-Meier and Cox
Proportional Hazards Regression analysis of the efficacy endpoints reported in the
original submission.

The data disk for the Cincinnati Study has been revised to correct data in file ‘eval_ae.ssd01'. Two
adverse events for Patient (seizures and hearing loss) had the variable REL (relationship to test
material) inadvertently set to 3 and 2, respectively. This variable should have been equal to 1 for both -
events. The revised disk now contains the correct information. The paper copy of the data listings
provided in the March 27, 1997 amendment was correct. An additional data disk for the Cincinnati Study -
that provides the file ‘gr_cim’ found in ‘boot_strap_5day.sas’ has also been provided. This data listing

was provided in the paper copy of the data listings in the March 27, 1997 amendment but was not
provided on the data disks that accompanied that submission.

The data disk for the Ft. Sam Houston Safety Study has been revised to provide a dataset for information
collected on miscellaneous complications. This information was not presented in the paper copy of the

data listings nor on the data disks provided in the March 27, 1997 amendment. The data disk provided in
this submission has been corrected. In addition a paper copy of this data listing is provided in Section Iil.

DepartmentEREREREFAMYLONJ62497-amend Information Systems (304) 2856404 Purchasing (304) 596-5401
Accounting (04) 2856403 Label Control (800) 848-0463 Quality Control (304) 598-5407
Administration (304) 579-7284 Legal Services (304) 598-5408 Research & Development (304) 2856409
Business Development (304) 5%-7284 Maintenance & Engineeting (304) 598-5411 Sales & Marketing (304) 596-3232

Human Resources (304) 596-5406 Medical Unit (304) 596-6445



David W. Feigal, Jr., M.D.
Page 2 of 2

This amendment is provided in duplicate. Three (3) desk copies have been provided under separate
cover. Any questions or concerns regarding this amendment should be addressed to the attention of the
undersigned at telephone number (304) 599-2595, ext. 6600 or via facsimile at (304) 285-6407.

Sincerely,

Frank R. Sisto
Executive Director
Regulatory Affairs

enclosuras

{RDLIB IND SULFAMYLON}62497-amend
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DESK COPY

June 24, 1997

Maureen Dillon-Parker,

Project Manager

Center for Drug Evaluation & Research

Division of Anti-Infective Drug Products

Attn: Maureen Dillon-Parker

9201 Corporate Boulevard

HFD-520, Room S306 CLINICAL/STATISTICAL AMENDMENT
Rockville, MD 20850

RE: SULFAMYLON® (Mafenide Acetate, USP) POWDER for
5% Topical Solution
NDA 19-832
NEW INFORMATION

Dear Ms. Dillon-Parker:

Enclosed please find three (3) desk copies of Mylan’s amendment of this date providing additional clinical
and statistical information. Two of the desk copies and the archival copy contain copies of the referenced
replacement data disks

This amendment is also being submitted in duplicate to NDA 19-832. Should you have any questions or
require additional clarification about any aspect of this briefing package, please contact the undersigned
by phone at (304) 599-2595, ext. 6600 or by telefax at (304) 285-6407.

Sincerely,

Executive Director

Regulatory Affairs

FRS/enclosures
Department—Fax Numbers Information Systems (304) 285-6404 Purchasing
Accounting (304) 285-6403 Label Control (800) 848-0463 Quaiity Control
Administration (304) 509-7284 Legol Services (304) 508-5408 Research & Deveiopment
Business Development (A04) 509-7284 Maintenance & Engineefing (304) 508-5411 ) Sales & Marketing

Human Resources Q04) 508-5406 Medical Unit (304) 598-5445

(304) 598-5401
(304) 598-5407

(304) 578-3232



Administration
Business Development
Humaon Resources

MYLAN PHARMACEUTICALS INC

AR 10 1997

Maureen Dillon-Parker, Project Manager
Center for Drug Evaluation and Research
Division of Anti-infective Drug Products
ATTENTION-DOCUMENT CONTROL ROOM
9201 Corporate Boulevard, HFD-520

Rockville, MD 20850

Dear Ms. Parker:

RE: SULFAMYLON® (MAFENIDE ACETATE, USP)
POWDER FOR 5% TOPICAL SOLUTION
NDA 19-832

-—--— 781 Chestnut Ridge Road e P. O. Box 4310 « Morgantown, West Virginia 26504-4310 U.S.A.  (304) 599-2595

Enclosed, as requested, is a desk copy of Volumes 1, 2 and 4 through 11 of the March 27, 1997
amendment to our Sulfamylon NDA.

Should you have any questions or require additional information please contact the undersigned by

phone at (304) 599-2595, ext. 6600 or by facsimile at (304) 285-6407.

Sincerely,

ey 4

Frank R. Sisto

Executive Director
Regulatory Affairs

FRS/bad

enclosures

Department—Fax Numbers
(304) 285-6403
(304) 599-7284
(304) 599-7284
(304) 598-5406

Informgation Systerms
Label Control

Maintenance & Engineering
Medical Unit

(304) 2856404
(B00) 848-0463
(304) 598-5408
(304) 598-5411
(304) 598-5445

Purchasing

Quaiity Control

Reseorch & Development
Sales & Marketing

(304) 598-5401
(304) 598-5407
(304) 285-6400
(304) 598-3232



MYLAN PHARMACEUTICALS INC

781 Chestnut Ridge Road ¢ P. O, Box 4310 e Morgomown West V:rgumo 26504- 4310 U.S.A. ¢ (304) 599-2505

March 27, 1997

David W. Feigal, Jr., M.D.

Acting Director

Center for Drug Evaluation & Research
Division of Anti Viral Drug Products
Document Control Room

9201 Corporate Boulevard

HFD-530

Rockville, MD 20850

RE: SULFAMYLON® (Mafenide Acetate, USP) POWDER for
5% Topical Solution
NDA 19-832
Dear Dr. Feigal:

. Ownership of the above referenced application has been transferred to Mylan Pharmaceuticals Inc. from
Dow Hickam Pharmaceuticals Inc. As the new owner, Mylan:

1) commits to the agreements, promises and conditions made by the former owner and
contained in the application,

2) certifies that we have a complete copy of the pending application and

3) commits to advise the FDA about any change in the pending application.

-Sincerely,

Kkl
ohn P. O'Donnell, Ph.D.

ecutive Vice President
esearch & Quality Control

maa

FFax Numbers Information Systerns (304) 2856404 Purchasing
(304) 2856403 Lobel Control (BOD) 845-0463 Quoity Confrol
i X (304) 595-7284 Legai Senvices (304) 598-5408 Ressorch & Development

(304) 599-7284 Maintenonce & Engineernng (304) 598-5411 Soles & Moarketing

(304) 508-5401
(304) 598-5407
(304) 2856409
(304) 598-3232
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March 27,1997

David W. Feigal, Jr., M.D.

Acting Director

Center for Drug Evaluation & Research
Division of Anti Viral Drug Products
Document Control Room

9201 Corporate Boulevard

HFD-530

Rockville, MD.20850

RE: SULFAMYLON® (Mafenide Acetate, USP) POWDER for
5% Topical Solution
NDA 19-832

Dear Dr. Feigal:

Ownership of the above referenced application has been transferred to Mylan Pharmaceuticals Inc. from
Dow Hickam Pharmaceuticals Inc. who previously purchased the application from Sterling Winthrop.
Please refer to Attachment 1. Also enclosed (Attachment 2) are Mylan's commitment to complete a

study and a copy of the field certification letter (Attachment 3). This amendment addresses
one new non-clinical pharmacology study, two new clinical study reports, a revised CMC section and
revised proposed draft labeling. An amendment overview is also provided.

Enclosed are data diskettes for protocol 91-02-20-4 (Cincinnati) and the retrospective safety data (U. S.
Army Institute of Surgical Research ). Each study has two diskettes provided. One disk is in PC SAS
format and one is in SAS transport format. All of the diskettes are self extracting zip files.

In addition, there are 68 volumes in the archival copy accompanied by appropriate review copies.
If you should have any questions, please do not hesitate to contact us at (304) 599-2595 extension 6743.
Sincerely, '

| et

ohn P. O'Donnell, Ph.D.

=3 Executive Vice President
5} Research & Quality Control
¢t ATTACHMENT 1
“} ATTACHMENT 2
ATTACHMENT 3
p—Fox Nombers Information Systems (304) 2856402 Purchasing (304) 598-5401
(304) 2856403 Label Control (800) 8480463 Quolity Control (304) 598-5407
P"" (304) 590-7284 Legot Services (304) 598-5406 Research & Development (304) 2856409
reiopment (304) 599-7284 Montenance & Engneering (304) 598-5411 Sales & Marketing (304) 596-3232

Ly ources (304) 508-5406 Medicol Unit (304) 508-5445




DOW HICKAM PHARMACEUTICALS

A

March 25, 1997

Food and Drug Administration

Center for Drug Evaliation and Research

Division of Anti-Infective Drug Products

HFD-520

5600 Fishers Lane .
Rockville, MD 20857

Attention: Document Control Room 12B-30
RE: "~ NDA 19-832

Reference is made to our pending New Drug Application for Mafenide Acetate 5%
(Sulfamylon) Solution, NDA 19-832.

Please be advised that all rights to the application have been transferred to our parent
company, Mylan Pharmaceuticals Inc., 781 Chestnut Ridge Road, Morgantown, West
Virginia 26505. This confirms that Mylan Pharmaceuticals Inc. assumes responsibility
for all obligations regarding this pending NDA as defined in Section 314 of Title 21 of
the Code of Federal Register.

-

Please address all inquiries to:

Frank Sisto

Mylan Pharmaceuticals Inc.

781 Chestnut Ridge Road
Morgantown, West Virginia 26505
Phone: 304-599-2592

Barbara Thomas Smith ,
Director, Regulatory Affairs and Quality Management



